A MONTHLY ff 


DEVOTED ! 
TO THE 


¢7 J AND TO THE 
9 PHYSICAL 
J IMPROVEMENT 
_ OF MAN. 


pusmesninutt uN 


Ww: aly 
, “0 Wes = 
rf 





INSURANCE EXCHANGE BLDG. 
BROADWAY & OLIVE ST 











SYR. HYPOPHOS. CO., FELLOWS 


Contains the Essential Elements of the Animal Organization—Potas! 
and Lime; 


The Oxidising Agents—lIron and Manganese; 

The Tonicsa— Quinine and Strychnine; 

And the Vitalizing Constituent-—-Phosphorus; the whole combined in th 
form of a Syrup with a slightly alkaline reaction. 


It Differs in its Effects from all Analogous Preparations; and 
possesses the important properties of being pleasant to the taste, easily bor: 
by the stomach, and harmless under prolonged use. 

It has Gained a Wide Reputation, particularly in the treatment of Pu 
monary Tuberculosis, Chronic Bronchitis, and other affections of the respira 
tory organs’ It has also been employed with much success in various nervou 
and debilitating diseases. 

Its Curative Power is largely attributable to its stimulant, tonic and nutritiv: 
properties, by means of which the energy of the system is recruited. 

Its Action is Prompt; it stimulates the appetite and digestion, it promot: 
assimilation, and it enters directly into the circulation with the food product 


The prescribed dose produces a feeling of buoyancy, and removes depression an 
melancholy; hence the preparation is of great value in the treatment of menta 
and nervous affections. From the fact, also, that it exerts a double ton 
influence, and induces a healthy flow of the secretions, its use is indicated i 
a wide range of diseases. 


Medical Letters may be addressed to 


Mr. FELLOWS, 48 Vesey Street, New York. 


When writing to advertisers mentioa The American X-Ray Journal 


DOCTOR! 


AW Kannnia. 


ee ee 2 


~ FRENCH @ GERMAN 
Tis AMERICAN 
MADEINAMERICA 
F 


When writing to advertisers mention The American X-Ray Journal. 























THE AMERICAN 


X-RAY JOURNAL. 


Practical 


Arts and 


VOL. 8. 


THE AMERICAN X-RAY JOURNAL. 


I AN 
ANCE 
BI Y AN IVE S 
{EBER ROBAI 
} Nk } « \ 
New x k ¢ I hice \ 
i & 
ago lt ess Off 8 : 2 
FRE Seink, R 
Eng ™ 
SUBSCRIPTION RATES N ADVAN‘ 
United States, Canada and Mex 3 
Single pies 
Foreign Countries nese § 
Single copies ecce 2 


ADVERTISING RATE 


One Page, one year.... $2 
Half Page ne year os 
arter Page. one year ...... 


Address al! 


THE AMERICAN X-RAY I LISHIN 
ST LOU 


X-RAYS AND ELECTRO-THERAPEL- 
TICS IN LONDON. 


Editor AMertcan X-] 

Im the first section of this letter | 
wrote chiefly of apparatus and am ol 
to say that if a delegation of ten of our 
eading U. S. makers should come 
to inspect goods in their line they would 


stock 


Many here 


vant to hurry home to export a 
and drum up English trade 
ire utterly oblivious of the fact that su 
perior apparatus exists. A salesman in 
in immense house yesterday showed me 


advertised in the 


some 


e of 
Lancet 


ter definition than any others 


X-ray screens 
reading notice) to ‘‘give far bet- 


I would 


X-Ray Work 


ociences 


ST. LOUIS, SEPTEMBER, 1898. 


t bu é i with a tube 
and when Ir rked that it as only a 
very o1 ary screé¢ ‘ he seemed as 
tonish t wt P ad screens 
America at isked where we got 


then H is Surprise i to learn 
that t er either English nor Ger- 

at but were made in the United 
States Ins arters I have found 
the same w ra t tubes. On the 
whole, however, it is probably correct 
to say that the English coil, screen 
and result 1s nearly equal to the best 


American 
ever, cann 
ences 


at first find 


may think hi 


In x-ray 1 


not tar apar 


The expert Londoner, how- 
t appreciate the minor differ 


working method and would 


ir Ways as awkward as we 


esuits the tw ( 


it the toy G 


ntries art 


od defini 


7 
‘ 


tion is obtained with short exposures by 


the best me 


There a 
t catch < 
ol! st in t 


Dr 

has never 
iso tried ** 
renal ca 


credit, out < 


two publis! 


ue OI x-rays 


n I have seen here 


s been for some time a desir 
t sensitive film the outline 
he kidney, and much quiet 
é ide to overcome the 

Some ses are reported in 

y ar ery tew Three op 

have ¢ been able to show 

- ssi negative 

le nis S montns ago ind 

luplicated it Dr has 


j S Of cases O Suppose d 
and has one print to his 
f the lot Che histories of 


} } }, 
ed cases show the great val 


in this direction if they can 


. 
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be made positively to show that stone 
does or does not exist The detection 
and localization of pieces of steel, Xc., 


in the eye is now reduced to an accurate 


process by a London ophthalmic sur 


geon, Mr. Mackensie Davidson, to whon 


I am indebted for much courtesy Prol 


ably no one in England is his superior in 


: ; : 
fine and scientific work In due time he 


will publis! is OW researches and it 


ld } 


would ove 


it Of pl e tor me to antici 


pate him. 


Deep parts and the pelvis still perple 


operators her: Definition of soft parts 


|to some extent Dut can not 


be assured in 


is obtains 


advance In general it 


may be said that we are working along 


here that | 


But a fer 


parallel lines and I see littk 


had not heard of in Ameri 
things that were written up in our home 
journals as long ago as 1896, and which 
I had neglected in my own experiments, 
have been here actually seen by me for 
the first time The | prints | 


have seen were three made by a privat 


gentleman of means for hi n amuse 
ment 

Some surgeons are beginning to de 
mand an exact localization of such for 


eign bodies as bullets, 


fore they operate, and for this purpose 


a ‘‘cross-string localizer’’ is available, 


little used It was intro 
Mr Mac 


kensie Davidson, yet is only just 


but as yet tox 
duced here in the winter, by 
made 
for the market. Without a copy of the 
X-Ray JOURNAL, of 


at hand I can not recall how it differs 
from the device then described by Dr 
Scott [he apparatus, as devised and 
used bi Dr M ckenzie Davi isi n, costs 
about $45. A cheaper substitute of 


} ; 


somewhat different kind is made for trom 


$14 to $2 [hese prices are so much 


less than the cost of the fluorometer that 


I fear there will be no adoption of the 


latter here. [he string localizer is best 


used with a negative but can be used 


Striking effects are also 


with a screen. 
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shown by x-ray stereoscopy, and one 
view of such superb pictures as Mr. Da 
vidson kindly showed me is quite 
apt to spoil the eye for the usual flat 
print The view is also an instantane 
ous alizer Che full detail of an x-ray 

icture 1 net be even guessed until it 
is seen felike relief in the stereo 
scope | recall the note of Elihu 


Thomps n this point as early, I think, 


is April, 1896, but have had no time t 


attempt the work myself. One sight of 


steoroscopic effect is, however, 


enough to make the bserver enthusi 


[ have carefully inquired in the best 
formed quarters as to x-ray work in 
B n. No one here has any knowledge 
of any recent advance in that city, and 


assert that London is ahead of 


some 
Berlin in that field From what I see o 


apparatus whi h is prol ably employe d 


in Berlin I am disposed to credit the 


statement that Berlin is not in advance 
Roentgen 
that 
his 


thing I can 


Prof 
himself not very long told me 
likely to add t 


One gentleman who saw 
ago 
Roentgen was not 
original discovery Of ons 


from tedious personal experienc: 


during the last two months in London, 
miracles 


fact I 


wondertu! 


Reports of x-ray are 


not always crystalized have 


heard of various things here 


and have traced them up at the cost of 


much time and effort only to discover 


that they were not correctly reported 
read my book on 


X-Ray and Thera 


inderstand my 


Those who have 


‘Static Electricity in 


peutic Uses,”’ will easily 


desire to see Guy’s Hospital and its his 
torical electric room Guy’s has 

ne electrical department and a very 
good x-ray outfit but the little room 
where Golding Bird, Addison, and Gull 
did their remarkable work is in an old 


ward now used for obstetric cases It 
The attend 


about it but 


when | 
know 
old 


was empty Saw it 


did 
thought the 


ant not much 


static machine was in 
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Ave lives sever I es ct < t 
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making a machine which bears his 


himselt and son I learned h th 
w t ne of the status of static « 


Europe. As we know tt, tl 


’t exist hers From tims 


rT) nine 


isually 


ery large, is made to order for 


ne It has an excellent 


plates, but has no means of thera 


se and in general no ons 

an be used therapeutically 
are a few exceptions to these rule 
diligent effort failed to find a single 
chine in London equipped inan 


small, « iS] 
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if the actual demonstrated 


of electric 


it seems as 


merits currents must some 
day lead to the employment of fine ap- 
paratus and must finally establish the re 
pute of so practicaland useful an agent 
S. H. Mone ct. 


New York City 


as electricity. 
56 Union Str 


London, Eng 


July 22, 1898 





INJURIOUS EFFECTS OF THE ROENT- 
GEN RAYS. 


HN T rKIN M 

It is safe to say that no scientific dis- 
covery was ever received with greater re- 
joicing by suffering humanity than the 
enunciation by Professor Roentgen of 
the possibilities he had discovered that 
the x-ray possessed which could be util- 
ized to photograph the living dense 
structures of the human body and there 
by determine their physiological and 
pathological condition. 

An army of scientific men including 
many of the medical profession hastened 
to become his disciples. 

Static machines and induction coils or 
step up transformers of every conceiva- 


ble 


very much in requisition. 


size and description were suddenly 

An era of experimentation and invest- 
igation with x-rays galore was inaugu 
rated, all of which was productive of 
many glowing accounts of what was seen 
and done through their instrumentality. 

But this new variety or degree of light, 
too rapid in its rate of etherial vibrations 
to be perceived by the visual organs also 
failed to 
sensibility and thereby warn us of its 


impress the nerves of tactile 
dangerous and destructive qualities, con 
sequently many untoward results have 
been experienced through which the ser 
services of the Roentgenian have been 
brought into disrepute and his great field 
of usefulness thereby unduly limited. 
Many who have been exposed to the 
Roentgen rays have suffered as sequelae 
all conceivable varieties and degrees of 
the detach- 


burns. The loss of an eye, 
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ment of an external ear, the sloughing of 
a lower extremity, alopecia of a large 
portion otf the head are among the alleg- 
and 


ed injuries sustained one exposure 


of the brain to the rays for a period of 


thirtv-minutes at a distance of one and 
one-half inches from the tube was in all 
probability contributory to death. 
Although not any one operator of the 
rays may even hope to determine all of 
their mysterious properties, still each by 
careful observation may be able to adda 
little the 


ment of their usefulness on the one hand 


knowledge toward enhance- 
their destructive 


this 


and the limitation of 


ness on the other. It is in spirit 
has had an 


daily 


since their inception, nearly three years 


that the writer wh experi 


ence from almost employment 


ago, concluded to communicate the tal 
ulated results of his investigations. 


LES¢ 


RIPTION OF THE X-RAY BURN. 
Not any disagreeable feeling is expe 
rienced in the parts during the exposure, 
only a gentle breeze caused by bombard 
ment of parts by the particles of electri 
fied air repelled from the outer surfac« 
of the Crookes’ tube. 


irom 


A period of incu 


bation lasting one to twenty-one 


or more days in which the parts func 


tionate as usual and are devoid of discol- 
oration or discomfort. Small erythema- 
tous spots with itching and dull pain 
deep seated become manifest, the red- 


ness extends, the pain increases in se- 


verity, is worse at night, and at times 


almost unbearable. The epidermis be 
comes separated from the derma by a 
transfusion of watery serum forming 
large blebs which coalesce, break down 
and discharge profusely. The epider 
mis desquamates layer after layer much 
as we can remove the outer coatings 
from an onion, the parts are much swoll- 
en, stiff, hot, angry looking, bleed easily 
and are very painful. If the fingers or 
toes the 
brightness, as they grow out the line of 


the and old 


are attacked nails lose their 


demarkation between new 
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texture becomes apparent. Th 


of ulceration supervenes characterized 


by its indolence, severe pain and being 


isually devoid of suppuration, its depth 
depends upon the severity of the expos 


} 


ure and the vulnerability of the tissues, 


it may involve all of the subjacent struc 

tures even the bone parti ipating in the 
After weeks or 
the 


the destroyed parts 


inflammation several 


even months of chronicity, parts 


very slowly repair, 


ire often regenerated and functional ac 
tivity may be entirely restored but the 
new integument will be devoid of hair 


g 
nd hair fo] icies 
rREATMENT OF X-RAY INJURII 
Treatment is of little 


ig the parts with cold 


temperature and for the time mitigates 
pain A rubber bandage loosely ap 
plied will hasten repair and afford a little 


relief, a solution of Caine iriate will 
en b the nerves, slightly raising the 
parts afford relief, but if raised too high 


Hot 


the discomf« rt of the 


intensified 


the suffering 1s 
ations augment 


patient 

HE AUSI 
ANGER 

eral con 

the 


devoid of 


If in accordance with the ge: 


sensus of opinion we concede that 


rays in and of themselves are 
dangerous properties, that all of the bad 
results are attributable to the electricity 


} 


inconsumed in their generation, it be 


comes obvious that as the x-ray can not 


ve obtained without the electrical cur 
rents every precaution must be taken t 
keep the patient’s body out of their field 
of operation. 

the immediate 


neighborhood of every excited Crookes 


In the atmosphere in 


ibe two separate fields of force, the 


electrical and x-radial can be investiga 


l, a portion of the former travels the 
lialectric air along the conductors to and 


from the tube 


another portion which 
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concerns us most is repelled from its ex 


terior traveling a varying distance into 


space but incessantly tends to retur! 


the generating apparatus by the path or 


paths of least resistance, this field of 
force constitutes the danger zone and 
can be explored by a floating feather or 


silken fabric which will travel through 


the areal electrical pathway The x-ra 


diance can be traced through this elec 


trical field into the apartment by the aid 
of the fluoroscope, it will be observed to 
liverge from the deflecting target in the 


Cro 


il manner, rectilenear in propagation 


kes’ tubes spreading out in a conol 


\-, may follow the employ 
ment of any variety of exciting appara 
tus Dut are \ al I I m<¢ Irom 
the unidirectioned than the oscillatory 

harges, be ise t latter neutrali 
es its own potential with each pulsation 

the liate vicinity of the Crookes’ 
tube has a naller danger zone 
whereas, with the unidirectioned current 
t tendency to select the patient’s 
body as a patl r a portion of the return 
flow 

Emp ? f the metallic gre unded 

ret as recommended by Nikola 


Tesla as a protective measure is of ex- 


treme importance.* With the modern 
static machines pable of developing a 
pressure of several millions of volts, the 
employment of additional spark gaps 


ncreases electrical issemination, 


the 
resistance, developes 
the « 


and thereby adds to the 


raises the am per 
lectrification of the 


danger. 


age, increases 
patien 


Although it 


the 


may seem paradoxical, 


strength of current from a large 


same 
static machine delivering an electro-mo- 
capable 


the 


:, , 
tor force of three million volts 


severe x-ray injuries with 


be employed 


of causing 


Crookes’ tube iched, can 


att 


to bombard a patient’s body placed di 

rectly in the circuit, after the tube has 

been removed, as a therapeutic proceed 
S R \ 
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ure, with only beneficial results, the skin 


may be 


diately 


reddened for a few hours imme« 


following the exposure, but no 


delayed impairm« eed be anticipated 


ins uf the box 


j 


of the patient ex 
posed to the x-ra 


eiecti 


and hence, d 


sens his 


cal transm 


ire in inverse ratio 

the excited tube, 
and the efficiency 
of » apparatus—in other words the 


¢ rookes 


Xpos reé 


the red hot stove 


tube, LiKE 


‘ss we are brought 


tionship therewith, but 
the excited tube will not 


} 


Structiveness and su 


t immediate | 


delays d 





xX RAY LN P It iS 
\ ienn 


fully treate 


reported 
from Schiff has success 

ipus vulgaris b 
means of the His process is to 
set up an independent inflammation in 
the lupoid area by exposing the part toa 
So far, 


icidal effects of the 


very intense radiatior invest! 


gations into the germ 
x-ray ave gone to show that their act 
is not greater than 

3ut Dr. Schiff’s 


and we 


ivity 1! nis 3} t 


that of ordi light 


result is not a germicidal 


know 


crosis may lt from 


one, 


that lammation, and even n« 
exposure in cer 
tain cases, alth h we do not know the 
deter which leads to iujury 


in som: not in others under 
Itis not, 
at Dr 


due to a direct 


apparently : nditions 
however, altogether improbable th 
Schiff’s re may be 
germicidal action of the x-rays on the tu- 
bercle-bacillus Light, we know, is del 


eterious to this organism, and Dr. Fin 
sen, of Copenhagan h: 


of « 


to concentrated light, so arranged 


Ss reported cases 
ure in lupus by protracted exposure 
that 


ultra-violet rays 


predominated. 


THE CAUSE OF THE EFFECTS PRO- 
DUCED BY EXPOSURE TO THE 
ROENTGEN RAYS. 


Konrad Roentgen di 


When Dr 


covered the 


Wm 
x-rays he ave 
did n 


and the algebraic sign for an 


them th 
name because he t know what th 
were, 


known 


e 1 know le 


juantity aptl ignified his lin 
lige of their 


nificant that the nam« 


Dr. Roentgen’s first 
lished in January, 18 
scientists have eag« 
field of discovery 

ed of the pl eno 


x-rays, but many 


» exact nature of wl 
Its produce 
lischarge 
athode r 

i many 
$ in practical 
ting theories 
tion Nor is 
e brought forward as yet conclus 


to their exact nature 


[he most important use of the x-ray 


medical and surgical diagnosis, | 


this has been involved with troubleson 


results in some cases From their ear 


use, and even now occasionally, ther 


has followed a severe lesion at first 


parently of the skin, but later involv: 


the deep tissues as well. The constit 


tional disturbances have been most 


vere, and the process of healing is 


ways protracted and exceedingly pa 


ful. Although cases of the ‘‘x-ray bur 


so-called have become less frequent, a1 


of the patients exposed to the rays, pr 
ably only a small fraction of one per ce 


experience any such results, nevertl 


less the uniform severity of the les 


and its obstinacy in healing can not t 
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'0- ality 5; more or langerous \ x-rays ot the greatest brilliancy and pe 
osure to their act Notwithstand trat and maintain their uniform pr 
ge these < ti of the ray tion for a lefinite per wit t 
gm lest to be anger break perfora 
me genera Ca re o1 f t [wo guinea pigs kept uj the san 
which even t rts are re red t t s of et vere I 
ept the sk I rroberative « for the perin t ef t pur 
lence of expert test pose of rma paris¢ Exposed 
ihe t I i lt lor I to the r ] ance of thre 
rie re ting Ir e ap] i ne ir thet e tor a per ] twe 
f +) ra +} - t te rder t t a 
t é t et afforded either t ta e, et 
¢ I t I “ i 1 it ] tt { V kper t 
, , A rr ‘ ¥ , > 1} ; > ‘ y as 
t writer I ght drov ¢ v gt . 
gy the t n t t stud f edaw No fur I f é 
pr : , , ring the 
Che ra e | " y wet \ I the pig was 
t electi irre fr expose W tube ving 
W hurst é e having AVS ’ ! ta tance of 
I I té¢ I W viass ¢ I t riace i ft tu 
ent it I ameter, rev ior t Y re { v 
" rat f 1 betwe in ¢ m tube « tt f t ant 
» ad : , , ‘ 
] ( ta ry alt I ¢ } W rays il ~ { I i} 
. . mmiie a.} f res — : > +} ein ¢ 
| } da i is y i N il > \ { 4 
r motor the Crocker-Wheelet pig was é 1 paste ird | 
pe nected with the current used for perforated \ window I l 
; + +} } } | — } f + 9 ‘ + 
yinit g ti { The apparatus 1 nait ne re \ pposite 
ipplied with Leyde rs rcuit or pig’s right lateral th : i She re 
t esso irk gaps la l- ren ’ et her except at 
stments for perfect regulation to secure ter S e W f I S s if 
t best results f1 tl im tubes 1comfort t f t 
The tube sed were f rtee nes tur t tor r | t ] I 
I t \ i¢ Dn retur t net rp t I I 
ilb three and  fourt s she ay I to actasifs 
} neter, enclosing thing annoyed her y and endeavore 
S and platinum anti to reach the spot wit er nose t al 
led with an il y saoht ff ‘ i act ‘ m. 
ged with an auxiliary ter some siight efiort subsided t 1] 
nected in circuit by During t time the W 
) reduce the vacuun the pig rested beca trong ectri 
high In this man hed, and t t I Ww elect 
ne } ibe } ad l¢ } ee 
ner the tubes ct 1 be so adjusted to the ed as r 
potential of the urrent as to produce S] ted entirely I 
I ‘ ‘ taneous or other efiects re ticeal 
R . ' tor one week after the expos 
_ a . 
Sars ‘ : ( . lhe fur was t ppe rom re 
New York Dr. I oj one 1n ul ver the right lat 
M I x ' 
k er thora Wa W I i n pre 
viously exposed ag su tted t 
‘ k s N 
H action of rays i greatest y for 
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period of seventy minutes at a distance 
of one inch 

In this exposure, although neither the 
pig nor table came in contact with the 
both 


strongly electrified that a spark was pro 


electrical apparatus, became so 
duced between the edge of the table and 
my finger held near ; and the pig started 
and squirmed when I touched her, as if 
pricked with a pin, while I could feel the 
pricking sensations at the tips of my fin- 
gers, on touching herbody. By theend 
of the week from the time of this expos- 
ure, there appeared on the clipped area 
two or three dry vesicles of exfoliating 
epidermis. The lesion gradually grew 
leeper and continually worse, until at the 
end of the second week the animal was 
very ill, showing marked ccnstitutional 
symptoms of fever and depression. Ex 
amination revealed a characteristic ‘‘x-ra) 
skin had 


peeled off in flakes, leaving a pale, raw 


burn The vesiculated and 


surface, moistened with serous exuda 
tion. Not much, if any, inflammation 
but the lesion was 


was evident, juite 


sensitive and apparently very painful 
Only the small area which had been clip- 
ped was at first affected, but the injury 
rapidly extended, and on the night after 
the fifteenth day following the exposure 
the pig died. 

On picking up the body by the fur at 
the back of the neck, a large bunch came 
out, permitting the body to fall. Body 
was dissected and portions were reserved 


for histological examination. Phe fi 
lowing is Dr. Wards report 
in f sti 4 , f ; r “i, 
/ , _ 
Wa 2) a circul area of i 
I he ha and sk ha €¢ 
¢ : r e expose surface was pa € 
‘ cu ane< ‘ and } racic iscles 
lee g as thoug hey we partially é é 
erly g s 
f I f exa n ke 
hrough the sea and < g € é 
thicknes f 1 wall Fixed in forn 1 


Decalcified n acid Imbedded n cell 
Stained with Gage's haemotoxylin and ak 
eosin The skin and subcutaneous tissue had 
lisappeared In the central portion the supe 
cial layers i muscle 1 not tain N 

ns were visible [The blood-vessels we 

runken and < uined ver ttle b \ 
proaching the argin he staining of the st 
men improve tria iS al cell nuc f 
connec e tissue were T he ee} 
cular layer f the « tral portion we g 
tained with eos ind é lei took " 
t ple col é e e was the i 
tha { mal r cle At e edge of theali 
t i t ‘ ‘ t t t ‘ ue V¢ 

t t t ‘aS i ‘ I : 
? Y) 

” ‘ 

he site f +} Y 

ive t ne I t 


} 


The sensation of drowsiness has bee 


mentioned by 


other writers as followu 

an exposure to x-rays. The statement 
of Professor J. J. Thomson that ‘‘a 
bodies traversed by Roentgen radiation 
become conductors of electricity” 1s per 
haps a hint. It issupported by Profess 
ors Trowbridge and Burbank. (2) We 
know that twice were the animal and ta 
ble charged in our experiments. Tesla 
states (3) that ‘“‘by means of an enor 
mous potential and high frequency, the 
tube was surrounded by a violet lum: 
nosity or halo,’’ and that ‘‘Lenard als 
obtained a similar phenomenon in front 
of the aluminum window.’ 

Mr. Rollin states (4) that the burnin 

from vacuum tubes no/ generating x-ra} 
may be severe, the tube being exhaust 


to such a degree that no Roentgen light 


; 
; 


could be produced with the voltage used 


Professor Thomson, of Harvard, den 
onstrates (5) by experiments upon hin 
self that if the x-rays are ether vibration 
of great rapidity, known as ultra-viok 
light, as we are now led to believe, the 
could not have produced the ‘bur: 
which he induced upon his finger by ex 


posing at one and one-half inches dis 


cuum tube of blue glas 


tance trom a vi 
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which was a transparent window of _lieves, or did believe that the electrodes 
ir German glass, the injury which fol- became gradually disintegrated by the 
ved occurred only on that portion op- bombardment of the cathode rays, and 
ite the clear glass window, and the that these metallic particles penetrate 
rt covered, as it were, by the blue’ the walls of the tube. He said, (9) ‘‘I 
iss was unaffected, marked off by a am getting more and more convinced 
irp line of demarcation. Hesaysthe that we have to deal with a stream of 

glass would have been transparent material particles which strike the sensi- 
the ultra-violet rays. tive plate with great velocities If these 
[In another case (6) of purposely in observations be confirmed by men of 
ed dermatitis, no effect was produced keener insight, I shall be still more con- 
ere the skin was covered with lead’ vinced that material streams of matter 


1 tin foil, the lesion appearing only actually penetrate the skull Thus it 


} bh 


the uncovered area, although exposed may be possible to 
1 distance of only five-eighths of an chemical into any part « 


1 


It would appear that only the Professor Ames 
PI ; 


tricity attacking the area covered by radiation in an x-ray tube may 


foil was conducted away, while that’ ed provisionally into three classes: Ether 


cking the uncovered area was the ul waves, which may have wave-lengths 
ite cause of the injury. Certainly from 150 to 800 m. m. app! 
x-rays would have penetrated the foil cathode rays, whi undoul 
f it had been paper streams of matter electrically 
Dr. Monell is authority for the stat and x-rays, about whose nature 
nt (7) that ‘‘nothing is more certain no conclusive eviden it the present 
n that a sufficiently energetic electric time If the walls of the tube are thin 
rrent passing to tissues which it can enough, and of suitable material, all 
h and enter only after electrical en- these radiations will emerge and pass 
y has been transferred into heat by into the surrounding air It is a matter 
istance, such as dry and hair-covered of doubt if the cathode rays observed 
or clothing, will vesicate and can outside the vacuum tube are the same as 
made to produce intense and deep' those inside; but the inner ones un- 
ammatory action.’’ doubtedly cause the outer ones Chere 
All these statements combined with is no evidence that the x-rays carry with 
evidence of direct experiment tendto them particles of matter, or that they di 
conclusion that not the x-rays them rectly cause a stream of particles; in 
ves, but the direct actions of theelec- fact, all known facts serve to point to 
currents upon the fluids and tissues the belief that they are ether waves of 
the real factors in the damage done. extreme shortness. 
lesla has stated (8) that he ‘‘believes If this last statement holds true, then 
hurtful action is not due the Professor Thompson has proven that the 


iys, but to the ozone generated in x-rays themselves do not burn Chat 





tact with theskin. Ozone,’ hesays, the ‘‘cathode rays are streams of matter 


ttacks the cutaneous surface, its ac-_ electrically charged, 


gives Dr. Gilchrist 
no doubt, being heightened by the (11) sufficient reason to assume that the 
it and moisture of the skin. This lesions may be due to the entran 
eration of ozone ceases at a definite material particles—of 1uU his 
tance from the electrical terminal, case—=into the tissues, and that the ca 
1 the same is true regarding the pro-_ thode rays which accompany the x-rays, 


tion of this irritation.”” He also be may be the cause of the trouble and not 
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the x-rays themselves He endeavored 
to show that these particles had so accu 
mulated in a given case as to produce an 
ostitis and periostitis, acting like foreign 
bodies in the tissues He produced in 
evidence of this a skiagraph of the part 
taken after the injury was developed, 
which he said showed a marked increase 
in the density of the bones. He laid no 
emphasis on a chemical analysis of the 
exfoliated skin, which, however, gave a 
negative result 

Campbell Swinton, Esq., of Londo: 
writes ‘Cathode rays are generally 
believed in this country to consist of 
atoms or molecules of risidual gas, 
which, being similarly electrified to the 
cathode, are repulsed by’the latter, and 
travel at an average velocity not much 
less than one-twentieth that of light, the 
velocity depending upon the exact po 
tential of the cathode and the molecule 
at the moment the latter leaves the for 
mer, and also upon the degree of the ex 
haustion of the tube, upon which de 
pends the free path of the molecules, 
that is, the distance a molécule can trav 
el without coming in contact with anoth 
er molecule 

It seems strange that Dr. Gilchrist 
should have so confused the material par 
ticles of the cathode rays, which, as we 
have seen, can be nothing but residual 
gas, with the unique theory of Tesla, 
who spoke of metallic particles of the 
electrodes—aluminum or platinum, as 
the case might be—which he believed 
were projected through the walls of th: 
tube and into the densest tissues. Tes 
la has also informed us (12) that if the 
part of the body exposed to the x-rays 
be placed between a metal plate and the 
tube, the injury would be on the side of 
the part on which was the metal plate. 
But that if a thin plate of aluminum, 
which is practically transparent to the 
X-rays, or a sheet of wire gauze, be 
placed between the tube and the exposed 
part, and at the same time the mefa 
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> , ra) ; . ; 2 si 
4 i. fricais) NH i¢d Wi 


will be avoided His latest sugge 
(13) 1s that it is possible for the 
tro-static influence”’ which generates 
ozone to ‘‘decompose the sodium 
ride in the tissues, thus giving rise t 
ritants.”” It would appear that his 
ments of the violet halo or brush 


charge around the tube connected 


the practical value of a metal scree: 


dispersing the injurious agents w 


electrically grounded, and its concer 


tive power, if placed on the far side 


the part and not grounded, pont dir 
to the action of electric currents 
] 


nothing else 


Dr. Charles a Lenard (14) state 


rectly that the ‘‘burn”’ is the result of 


duced electric currents in the tis 


hy] ; 


which will be induced capable of 


stroying their vitality, if the patient 


approached sufficiently near to the 
tube 

Dr. Monell speaks of the ‘‘electr 
energy transformed into heat by re 
ance of dry skin, etc., as causing det 


titis and inflammation. Professor 


Dorn (15) has demonstrated that x-1 


do exert very slight heat effects, and 
has measured their quantity, but thi 
ement is of so small amount as not t 
appreciable 

A remarkable fact in nearly all 
of the ‘‘burn” is that no sensatio 
heat are felt at the time of exposure 
only in some cases is there noted 
immediate symptoms whatever, as « 
sense of prickling heat, or a ting 
followed by itching ;” but there is 
formly no sensitiveness or pain. Ar 
er characteristic is the time which e 
es from the exposure to the appear 
of the first symptoms—usually a \ 
to nine or ten days, or even a mont 
more in some cases. These facts 
called forth the statement from se’ 
1uthorities (16) that the lesion is ‘‘! 


burn,” inasmuch as the accepted defi 


und, the disturbance to the tiss 





Loy 
ists 


mM 


rre sp" 
th: 
it 
pose 


S.aQr 


a St 
r 1s ¢ 
punit) 
rator' 
dit o1 


arm 
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urn is ‘fan It Tesla has 
action oO! too great 
| to note thi: 
lief from pain 
it Dr. Tuttle 
aggravated the pall 
‘old water also pri 


Cast 


ases, where 


ler to test 
part had healed to tl 


improbable that electr 


1@ rays OI n 


hotographic p 
king the tissues is trans if the metall 
another form of energy tl nsitive film 


aps electrolysis of chem 
Dr. Bardeen 


ider that 


ight in a toxaer 


terationsin the blood and tissues, 


ct effect of the elevation of tem 
view which is _ fu 


ned by chemical evidences an 


«perimental work of Kijanitzen a 

Since the pathological cond: 
of the tissues in the ‘*x-ray burn” 
spond very nearly to, only are worse 


those of a severe burn prod d by 
it does n m unreasonable t 


' 


pose that similar chemical altera 


and decompositions might be pr 


energy or electrol 


static dis 


es ozone 1n amore 
siderable amount. The fact 

a sufficient amount to detect by the 
r is often produced and inhaled wit! 
inity to the mucus lining of the re 


tory passages would cast some lis 


lit on the theory that it might irritate 
arm and moist skin. 
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and tested for platinum, as already indi- 
cated. The co!or reaction was charac- 
teristic, intense and permanent, in fully 
20 c.c. of solution. This experiment 
proves conclusively that the particles of 
platinum are not projected into sur 
rounding objects 

It is of quite recent demonstration (20) 
that the silver salt of the photograph 
plate which is sensitive to white light, 
is not affected by the x-rays. Experi 
ments made upon the sensitized collodi 
on film and the Daguerreotype plate pro 
duced no image whatever, while upon 
the gelatin coated plate or film the neg- 
ative image was produced in thle usual 
manner. 

The conclusion drawn was that the 
x-rays did not produce an electrolytic 
effect upon the silver salt, nor even the 
partial decomposition as produced by 
ordinary light directly ; but they did pro- 
duce a fluorescence of the gelatine film 
and perhaps of the glass support, if it 
were of a fluorescent material, which in 
turn acted upon the silver salt suspend- 
ed in it, just as ordinary lightdoes. In 
cidentally the statement was made that 


plates most sensitive to ordinary light 


are not necessarily most sensitive to the 
x-rays, since the result depends upon the 
kind of gelatine used, and the period of 
cooking to which the emulsion was sub- 
jected. This fact was apparently con 
firmed by a series of comparative tests 
conducted by the writer in which he was 
convinced that the particular brand of 
plates which happened to be cheapest in 
the market produced the best x-ray nega- 
tives in the shortest time of exposure. 
Little attention has been given to the 
comparative value of the static and in- 
duced currents ia the production of the 
x-rays, and it may be worthy of note in 
this connection that in the great major- 
ity of cases reported as ‘‘x-ray burns,”’ 
the current has been generated by the in- 
duction coil apparatus. Such an equip- 
ment of high potential, even a ten or 


twelve-inch spark-gap, requires | 
room, and is less expensive; but t 
current is characterized by much great 
amperage than the static current of 
Same or even greater pote ntial in ve 
The amperage of the static current 
very low, while the potential is aln 
unlimited under proper conditions 

so the distance of the exposed part fr 
the tube in those reports which ment 
the distance has been invariably sm 
from three or four to six or eight inc] 

The length of the spark-gap is dire 
proportional to the internal resista 
of the tube (21), and is also directly 
pendent upon the voltage (22), and 
the amperag« The greater the inter 
resistance, the more penetrative are t 
x-rays produced. Thus it is seen 
production of x-rays of the highest p 
etrative value is directly dependent uy 
the voltage utilized. And consequentl 
the lower the amperage, the less danger 
attends the use of the tube, becaus: 
less quantity of electricity per unit 
time is free to act upon thetissues; and 
with a current of higher potential an 
lower amperage the greater may be t 
distance from the tube, and only t 
voltage is important to produce x-rays 

Since the intensity of the x-rays vari: 
inversely as the square of the distanc: 
it follows that the higher the potential! 
volts, the greater may the distance | 
to produce the same results of penet 
tion, I have not been able to see 
penetration by the skiascope, from at 
supplied by an induction coil having 
six-inch spark gap at a distance of ei 
feet. While with a tube supplied by 
static machine working at a simi 
sparking interval, the bones of my ha 
could be seen at a distance of thirty 
feet. 

Professor Thomson has already c: 
onstrated that a ‘‘burn” may be indu 
by the use of the static current int 
vacuum tube, but no cases on record, 
my knowledge, in which injuries ha 
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sustained at so short a distance as_ ids The nature of this effect is as yet 
inches, using the static current, while wholly speculativ 

case I recall was burned by the in 3. The « ne irritation theor s not 
iction current x-ray tube at a distance supported by evidence 


eighteen inches 4. Metallic parti s of the plat 





lf the intensity of the brush discharge anode are t projected into substances 
governed by the same law as other near to x-ray t 
of. radiated energy, it would re 5. X-rays d t de pose t t 
re an exposure yt me thirty-two uit of the photograph | te t 
irs at a distance of twelve inches, and __ but produce in tl elatine film a 
seve nours at dista c Sixteelr r¢ tur 
s, to produce a lesion as Professor r salt as ’ 9 
mson did w sing the static cur ( | ft at ‘ 
tin his tube for half an hour at ons the induced electr irrent 
1 one-half inche listant, making no the x-rays is less ible to 1 
ance, ~— course tor id syncrasies Iully, (@ ve 14uS¢ I 
patients and be g of high j t 
[he radical treatment that has been paratively, does not necessitat 
ployed consists in a mplete excis listance between the t ind t 
f the lifeless tissues, as in gangrene, pose | part 
ereby producing a healthy granulating 7. In all cases where exposur re 
face in the wound, which rapidly juired at a distance less than twelv: 
als. Onesurgeonclaimstohavecured inches from the t in iminun 
nty-five or thirty cases by cutting screen, electrically grounded, should be 
wn clear through the affected part, placed between the tube and the expos 
i then dressing with carbolic acid un ed part vi K A 


I 
granulation sets in. Balsamof Peru. N. Y 
is then applied, and healing took place 121 West Sixty-second Street 


eranulation Of course the necrotic — 


ssues had to be sloughed off in this lat I 

treatment. 

In noting the conclusions of this paper : . - — 
will be valuable to compare results 80 - uf 


trikingly similar of a series of experi 896, pag : 


The general character of the tissues 
ted in the ‘‘x-ray burn” is that of 


ite necrosis ant 


ve inflammation The resulting alo 


ng hair follicles . 


[he x-rays themselves exert no ap 





iable heating effects, and conse 


ntly do not burn All evidence 
-ms to point to the conclusion that the 


n is due to the direct effects of the 7 \ 


tric currents upon the tissues and flu \-/ - 


Au 
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THEORY OF ROENTGEN Rays Lond 
Elec. R May 13 


a theory several years ago, 


Stokes suggested 


1 cording to 
aperiodic electr 


which these rays are 


magnetic waves caused by the impact 
against the anti-cathode of the charged 
particles in the cathode stream ; this 
theory was recently developed by J. J. 


Mag Lord 


Ravleigh, in ature, 


page 172). 


April 28, 


against the acceptance of this theory, as 


Thomson ( PAi/ 
protests 


it does not carry with it some of the con 
sequences which have been deduced as 
the distinction between Roentgen rays 
non-lumin- 


that 


and ordinary luminous and 


ous radiation; he does not agree 


Roentgen rays are not very short waves, 
but impulses; he favors the view that 
the waves differ from ordinary light only 


in the shortness of their waves 





Ir one wishes by a simple optical illu 


sion to obtain an almost perfect imita 


tion of the wonders of radiography, h« 


may take a small turkey feather, and, 


holding it close to the eye, look through 


the radiating ribs at the end of the feath 
er at the ends of the outstretched fingers 
the window. 


of his hand, held against 


This done, the flesh will appear to be 


transparent, with the opaque bone run 


ning down in the center as shown by 


If gas light is used, 


true radiography. 
a piece of ground glass must be held be 
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fore the flame, to diffuse the light 





CATHODE AND ROENTGEN Ray 1 
Villard L’Eclaira i May 28 
/ 4 tl World, Ne York An al 
tract of a French Physical! Society 

per describing improvements. One 


anticathode which dos 


of these is an 


not blacken the tubes: iridium is ver 


satisfactory if quite pure, but the com 


mercial variety is not pure enough; the 


new anti-cathode is: in the form of 
paraboloid witha lateral opening throug] 
which the cathode rays enter 
not blacken the tube, be iuse it never 


acts as a cathode for the reversed cur 


form of the anode, creating 


an electrical field whicl 


rents ; the 
IS practically 
zero in its interior, totally prevents the 


these new rays He als 


formation of 
describes a tube which may be regene1 


ated ; part of the tubs ynsists ofasna 

tube of platinum closed at one end and 
joined at the open end with a glass tubs 
nickel or palladiun 
regenerate the tube this metallic tip is 
Bunsen 


1,000 deg., hydrogen passes through the 


heated in a flame at about 


platinum, but it is absolutely impenetra 


ble to air He also entions som« 


magic screens on which the images are 


preserved, but the description is not 
quite clear 





With Rogen 
EN Rays AND CONCENTRATE 


Dr. Kummel (Hamburg) claimed that in 


TREATMENT oF Lt 


selected cases these means were success 


ful, but experience with them was yet 


too limited to absolutely state the ind 


} 


cations and contraindications He ex 


hibited two advanced cases almost cured 
in which he expected a continuance of 


the treatment to cure radically 





TRANSPORTABLE X-RAY APPARATUS 


Levy. L£iec. Zeitt., July 


A reprint o! 
a brief, illustrated paper describing 


simple, portable apparatus, devised by 


him. 





this will 


aiso answer to 
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ROENTGEN LIGHT NOTES. 


HE WAVE 

rHE TEMPERAT 
VIII I 
gth depended 


that the wave 


the 


not: stated 


upon velocity of 
pact. .In this note temperature is con 


lered. Fig. 30 shows a modification 


f the tube described and figured in the 
trical R 


ere 


for December 1, 1897. 
a thermometer 
the 


target 


is a receptacle for 
the 


aping from the hollow 


show temperature of water 
lf we 
ep this water at five degrees cent 


i higher ltage is required t 


roduce Roentgen light of a giver 


ngtl 


perature 


Wave 
when the water has a hig! 
the 


itage or Va 


tha 
On other hand, 


nega 


ower uum a! 


ing the number of impa¢ 
y increasing 

make an unce 

lates ordinary 
ot ield a 

the force 

ugh to heat 


ithod« 


aust 
vidual particles 
stream ficiently t 


pre 


e the short vibrations which are 


ventgen light In practice a very high 
mperature of the target is not desira 


shock of 
} 


shing particles of th: 


impact of the 
cathode stream 


such a target is less violent and ther: 
re less efficient in producing the enor 
the Sse 


ntial That we are 


is temperature of particles 


hich is esse un 


on 
sus of this temperature is simply be 
use at present we have no n 


eans ol 


ducing sucl 


rapid vibrations in a suf 
ent number of particles to constitute 
mass such as we think of as a source 


heat. We can, however, by using a 
ry high vacuum and voltage, produce 
temperature perhaps higher even than 
which decom- 
the 


ch, at the ordinary temperaiures, are 


rsun, one at we can 


se some of so-called elements 


gases, and here the 
a new world 
NO. XXXI—ON 


RATHI 


with which particles 


As the 


tion at 


struck the target 
molecular proje 
pends upon the rate of 
tential, it is less at three 


a nearer int lr} 


Note 


eretore 
AVI, tl 
the 


is the 


anod 


Struction in tw 


be abl 


itial 
tential we 


terminals 


light of a shorter 
sam 
The 


s 


i 


wave 
latter 
lence, as 
smaller gener 
antage 1s 
more s] 
scribed in 
conside re 
cause this 
Mr. Tesla’s 
Anthony’s work 


: 
much more 


son and 


the 


are at 


ugh a interesting 


present so rarely employed 


side the lal this great dis 
ot th 


icteé d for 


ratory ol 
erer that I have never seen any 
except those | constr 
own ise. 


Figs. D 
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ectrical Review. This can be used 


as a single or double termi 


nal tube, though it was constructed to 


Mr. 


with the Crookes’ and Roentgen plan of 


combine Tesla’s single electrod: 
bringing the cathode stream to a focus, 
and to these I added the cooled target 
As the that 


the wave length depended upon the volt 


statement has been made 


ge, it might be supposed that with the 


i 
very high potential which can be main 
tained with such a tube it might not be 
suitable for generating light of the long 
er wave length required for distinguis! 

ing between the soft tissues of the hu 





Fie. 30. 


but this is of no moment, 


for it is only necessary to use 


man body 
a lower 
vacuum, thus making the wave length 
longer by diminishing the velocity of im- 
pact. It is practically impossible to get 
so high a voltage that we can not control 


the wave length by the degree of the 


vacuum, and when we can get it high 
enough we can realize the dream of many 
now working on this problem and dis- 
card the vacuum tube as an essential in 
the production of this light. 

NO. XXXII—ON THE SIZE OF CATHODES. 

For Roentgen light to be of much use 
in medical diagnosis it is necessary to 
have a generator of sufficient power to 


send the light through the adult body 
a distance of at least three feet from th 
the the tubs 


Shorter distances produce marked dis 


radiant area on target of 


tortion of the internal organs, a matte 


of grave importance in studying the 
heart and determining its real size in dis 
This 


matter in estimating the relative sizes o! 


ease. distortion is also a seriou 
organs lying in different planes, the on 
farther away being made to appear rela 
Six feet is a much bet 
but, 


are no commercial 


tively too big 
ter distance, unfortunately, there 
generators powertu 


enough tofurnish a proper light at this 














Orr 


(ScaLe One-QuaRrter.)—Moptrtrep A-W-L Rogentocer Licat Tuse. 


distance, and such an apparatus is neces 
sarily expensive, costing $1,000 ever 
when made at home. As three feet taxes 
the best commercial generators to th: 

limit, it is necessary inusing the fluor 

scope to economize power by sending 
the electric surges as slowly as is con 
sistent with a steady light. Two hun 
dred surges a minute are said to do this 
but Dr. F. H. Williams and I find 

necessary to have 1,200 a minute to hav: 
the appear 
steady tous. As every surge must give 
force enough to properly illuminate th« 


illumination of the screen 


body, it is necessary to make each of a 
large an amperage as possible with th 
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We do this by fill 
can in 


yenerator employed 
as full as we 


ond, 


maximum time we can allow force to ac 


the condenser 


ne-twentieth of a se« which is the 


imulate for a single surge. When we 
attempt to deliver this amperage from a 
athode of ordinary size the electricity 
ems to have difficulty in escaping from 
e concave side of the cathode in a nor 
il manner. As a result we get the lat 


ral sparking mentioned in Note XXVII 








PLaTowum TARGE ALUMINUM WINDOW 


5° 
5< 


1 if the cathode is placed in a tube at 


e end of the bulb and near the walls 
is in ordinary commercial tubes befor: 
pointed out the defects of this posi- 
n) the glassis soon broken. To over- 

me these the 
hould be placed as shown in Note XXX, 
ig. 30, Note XX, Fig. 5, 


ing less than an 


difficulties cathode 
and instead of 
inch 

diameter, which is 
mmon, it should be two 
These 


not 


ches or more 
irge cathodes are 
ecessary with small gen 
rators. In conclusion, 
wish to make two things 
rominent: the cathode 
ts as a condenser—th: 
ze of the cathode should be in propor- 


nto the size of the surges 


XXXITI PERFORATED CATHODES. 


At a certain stage of the vacuum only 
e edges of the cathode appear active. 
\t a higher vacuum only the center of 
he cathode the 


[hese appearances have led observers 


seems to be source. 
nd tube-makers to consider a small ca 
ode as good as a large one. In previ- 
is notes I have tried to prove the falla- 
of this, and I now print a cut of one 


the perforated cathodes I have used 


A glance 


a solid 


in my experiments at Fig. 31 


that it center as 


cathode, and a wide, 


has 


will show 


large as the average 


solid rim. If only the edges or center 


of a cathode were active, this one should 


be as efficient as though it was solid, but 


cathode stream from it is 


so broken up and so 


itis not. The 
little delivered at 
the proper point on the target that this 
is not made red hot by a current which 
would melt it with a solid cathode of the 
same siz [he appearances of perfo 


rated cathodes lifferent designs are 


the figures they 
form on the gl both are 
worth careful stud, 


N 


GEN LIGHT 


interested 


in 
to find 


Roentgen 


In the writin; men 


vacuum tubes it is not unusual 


the degree of vacuum in a 
by the equivalent 


other i 


light tube measured 


spark in air. That data should 


Fic. 33 


accompany this statement is shown by 


we keep 
at 30 di 
like that 
XXX, and 


pump the vacuum until the resistance is 


the following experiments. If 


the temperature of the water 
tube 


Note 


grees centigrade, in a 


shown in Figure 309, 
equal to nine inches of air, when the tubs 
is excited on a large static machine, we 
shall find on exciting it with a Lawrence 
and Norton coil and a 20-microfarad con 
denser, that the equivalent spark in air 
is much less, usually about three inches. 
tube on an alternat- 
the 


If we now excite the 


ing-currrent dynamo, the length of 








40% THE AMERICAN X-RAY JOURNAL. 


equivalent spark in air will be still less. 
Even with different types of induction 
coils, the equivalent air spark varies, 
depending on the mode of winding. As 
extended description of experiments is 
out of place in these short notes, | say 
briefly that at the degree of exhaustion 
required to produce Roentgen light, the 
resistance of the tube, as measured by 
the equivalent spark in air, is inversely 
as the voltage ; that the lower the volt- 
age, the higher the vacuum must be to 
produce an equal amount of Roentgen 


light. 


the deposit does somewhat diminish the 
efficiency of the tube I tried covering the 
target with a thin layer of aluminum 
Such a target is shown in Fig. 32. Fig 
33 shows the same idea applied to 

I hoped.that the platinum 
would act like the silver at the 
back of a glass mirror and prevent th: 


cooled target. 
coating 


loss by transmission which was supposed 
to take place when aluminum was used 
as atarget. I first tried this experiment 
two years ago and do not now attribute 
much practical importance to this form 
of target, believing that the efficiency ot 
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NOTE XXXV—COVERING THI rARGET WITH 
ALUMINUM. 

If we examine a Roentgen-light tube 
having an aluminum cathode and a pla- 
it has 
been that 


the deposit on the walls is of two col- 


tinum anode we skall find, after 


used a considerable time, 

ors. There is a more generally diffused 

purple deposit from the cathode and a 

less generally diffused brown deposit 
a J 


from the platinum. Fortunately, the 
latter deposit is less in front of the tar- 
get, otherwise the amount of Roentgen 
light yielded by the tube would be more 


rapidly reduced than it is by use. As 





aluminum is not so much due to its trans 


parency to Roentgen light as to the fact 
which this experiment pointed out—that 
the individual particles of the cathode dis 
charge are not raised to so high a ten 

perature by the same voltage when they 
strike an aluminum target as when they 


] } 
all ler 


strike- one of platinum or some 
metal, because the shock of impact be 
ing less sudden, heat is developed dur 


ing a longer time and therefore never 


attains the maximum. 


NOTE XXXVI DIAPHRAGMS FOR ROENTGEN 


LIGHT rUBES. 


So many experimenters, the writer 
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* 


invented the 
the 


of , Roentgen 


ong the number,* have 


ill 


. liaphragm for sharpening shadows 
: ast by objects in the path 
ight that it is a matter of some difficulty 
to the be 
probably it to 


as almost everything appears 


to determine whom credit 


longs Very belongs 
Roentgen, 
to do except Trow bridge’s discovery that 


high 


inder a sufficiently voltage every 
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part of a continuous metallic conductor 


ives off Roentgen light. However, the 


first mention I have found is an artick 
by Leeds and Stokes in the [Vester 
Electrician for March 14, 1896. Con 


lering the value of diaphragms it is re 


arkable that within a little over tw 
ears of their discovery they should have 
ractically gone out of use. As we in 


ase 


the power of our generators it be 


mes more 


important to employ them 


because, as stated in Note XVII, a pow 
erfully excited tube gives Roentyen light 
ver a large surface beside the radiant 


rea on the target 
Diaphragms have always been made 


@ aT: 
— 


—— 


Fic. 36 




















1s 


be 


suse a conductor placed between the 


f metal, but this objectionable, 


terminals of a tube reduces the length of 


he air-column and consequently the 
vailable spark length, besides increas 
the danger of puncturing the tube 
overcome these difficulties I use glass 
The arrangement is 


Itisa 


alf an inch thick. 


hown in Fig. 34 wood box to 


nal Dental ] rna August 
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hold the tube, and a frame for the glass 
plate G P, which is one foot square with 
Covering 
the hote is another circular glass plate D 
The 


removed and on 


i three-inch hole inthe center 


P, with a smaller hole in the center 


} 


latter plate can be 


with a different size hole substituted 


rhe plates are held in contact by the 
screws S S$ on the ends of the two 
AA As stated 


this subject, this is simply the principli 


irms 


in my first article on 
of Zentmayer’s microscope stage applied 
It enables the ex 


perimenter to easily bring the opening 


to another purpose. 
in the diaphragm in proper relation to 
The use 


ccurred to me 


the radiant area on the target. 
of glass instead of metal 
from seeing Dr. Williams’ glass screen, 
he 


his legs when examining patients. Figs 


which keeps between the tube and 























_ oO ¢ 
7 
aly 
( HA 
Fie. 37 


34 and 35 show the tube-holder in posi 


tion for examining a patient in a vertical 


position, Figs. 36 and 37 its positions 
above or below the patient when he ts 
lying down The whole holder ha. a 


} 


vertical range of six feet by means of the 


arm H A partly shown. 


NOTE XXXVII COOLIN rHE TARGI ITH 


METAL VANES 
Instead of using water to cool the tar 
get when we use moderate amperage, it 


is sufhcient to put a copper sten int 


the hollow platinum i 
the 
perspective and section in Fig. 37 


Electrical R w, N. Y. 


X-RAYS The Duke 
presenting a complete and vaiuable x-ray 
outfit to the North-Eastern Hospital for 
Children Hackney 7 Electrica 
Review, London 


target and expan 


end into four vanes, as shown 


of Newcastle is 


at 
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ROENTGEN RAY PRINTING. 


M. Georges Izambard, of Paris, who 
describes himself as a literary man, has 
devised the following system of utilizing 


the x-rays as the foundation of a method 


superceding typographic printing. 
give M. Izambard’s description in 


for 

We 
full, 
words. 


and as nearly as possible in his own 


THE X BLOCK PRINTING BY MEANS OF THE 
X-RAYS. 
I. PURPOSE OF THE INVENTION. 

It is a new process for the simultane- 
ous and instantaneous printing on both 
sides by means of the x-rays, of numer- 
ous sheets (of sensitized paper) super- 
posed in quires or blocks (newspapers, 
trade papers, &c., whatever their size 
may be). It purposes to obtain new re- 
sults analogous to those obtained as yet 
through typographic printing and other 
processes derived therefrom. It tends 
to suppress: firstly, composition ; sec- 
ondly, striking off by the printing ma- 
chine: 

1. slt can suppress composition, it al- 
lows mere handwriting or any kind of 
writing machine to supply the place of 
and tiresome 


long, complicated, 


work of associating and disassociating 


the 


printing types (composition and distri- 
bution). This will cause an economy of 
time and workmanship, inasmuch as a 
small number of workmen will be able 
to do more work in a few minutes than 
a large number in several hours. 

2. It can suppress striking off by the 
printing The 
striking off, in spite of the progress real- 


machine. operation of 
ized and the marvelous improvements 
press machihery has received, remains, 
nevertheless, very slow work, the sheets 
having to be printed one by one. No- 
body had yet come across the idea that 
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a means might exist of printing them al! 
at the same time. This means it is that 
starting from the known property of the 
x-rays I have endeavored to find. |! 
cause these rays to act at one time on a 
block of sensitized paper, or even o1 
several blocks placed circularly around 
the radiant center, thence a new saving 
of time which the plainness of the work- 
ing stock employed easily accounts for 

ll. WHAT MEANS DOES 


THE PROCESS EM 


PLOY f° THE RAY-PROOF INK, THE R 


PROOF DUST, THE TYPE SCREEN. 

The means, thanks to which the x-rays 
may be employed, I consider as the very 
substance of my invention ; it consists 
in a ray-proof substance, be it an ink or 
a powder, with which characters are to 
be traced upona screen. This screen | 
call ‘‘the type screen.” It consists of a 
sheet of paper, pasteboard, thin wood, 
drawn frame 


leather, or tissus over a 


work. We place the screen between the 
sheets 


[he 
characters alone, stopping the x-rays on 


radiant center and the block of 
we wish to act upon at one time. 


their way, will prevent their acting on 
the sensitive emulsion spread over every 
sheet of the block, whereas the remain 
der of the screen being of paper or wood 
will let the rays through easily asa plate 
The 
type screen here plays about the part of 


of glass would any ordinary light 


what is called in photography a ‘‘photo 


type.” In fact, the type screen will let 


the x-rays through just as the plate or 
film of a phototype exposed in a frame 


work will admit the white light or th: 


daylight. 


Ill, THE VARIOUS OPERATIONS.—ALL THI 


SHEETS FORMING A BLOCK IMPRESSED Al 


rHE SAME TIME.—THE RAY-PROOF INK, 


THE TYPE SCREEN. PRINTING AND 


HANDWRITING REPRODUCED. 
We 
which an emulsion has sufficiently sen- 


take some photographic paper 
sitized (a gelatine-bromide emuls’‘on, for 
instance). 
into 


This paper must be cut out 


sheets of an equal size, which 
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ill then superpose (the gelatinized 
le turned upward) in order to form a 


This 


X-rays 


ore or less voluminous quire 
ock having to be exposed to the 
just be wrapped in black paper, in or 
er that the daylight may 

Before operating, we 


>< k, is 


aper, cardboar 


place 
we would a screen, a 
bearing char 


We can 


metal the 


1, or wood, 
metallic substance 


sheet of 


ters ol a 


11 
Ulli 


utota 


yw characters we want an 


desired « 


ich time and 


screen in tl 
j 


vould 


on the 


mean m pa 


ence It will be ter, in order to 


mplify our task, to compose a page of 


typography by means of 
We 


ya proof of it on the 


ordinary print 
g types must ink this page and 
paper or tissue 
Only, 


roller with ordinary 


1e type screen. instead of 
mearing the inking 
printing ink (of which 
but in 


1e sensitized paper), we must hi re 


the Roentgen rays 


uld leave significant traces on 


irse to a special sort of ink, much less 


whic! 


ervious than this t and 


ust therefore be 


X-rays, 
greater 


ingredi- 


composed in 


rt of metallic or calcareous 


nts. Thus, just as during the exposure 


the white rays are intercepted by the 
of 


phototype, so will the 


ng the radiographic pre 
the 


peak here of the composition of this ink, 


ray-proof ink (I shall not 


nsidering that I give later on all nec 
ssary information regarding it well 


as 
is the various manners of preparing it 
of 


se metallic or calcareous powder) 


substituting a like 
We 


-qually free to fill up the page with 


the possibility 


andwriting, to use the pen or the brush 
order to reproduce autographs, draw 
XC. 
ir pen or pencil into the specially pre- 
ink, the 
thus covered with ray-proof char 


gs, music, 


We only have to dip 


aired and, as before, 


type 
reen, 


ters or lines, will give us after a few 


inutes’, or even a fewseconds’, expos- 


re to the x-rays, as many proofs as there 


the expo ed 


obtain 


are sheets 


number of proofs thus 


must next be ‘‘developed’ 


will be in proportion to the tu 
to the the 


posure, thickness of 
ink, as well as tothe radiograph 
the thickness 


degree 


ity’ of this ink, t 
ensitized paper, to the 
mulsion, and, 
of 
ind 


ness of the « 


tive 


te he combined strengt! 


ments and induction coil 
to the length of 

Ruhmkorff coil 

| W 

But why should we take the t1 


when any 


pecial 
by the 


Optional Ll fa 


writing ma 


compose 


our work with an incomparably gr 
er speed ? We need only smear 


hine’s inking apparatus, bs 


or a roller, with ray-proof ink, t 


to draw in a few seconds an 


number of copies of the text whi 
have been directly printed upont 

The idea we have had « 
instead of meta 


ink, has 


easy, 


screen. 
characters, a 


alone rendered poss 


even the assistance of 


nachine which ntil now wou 


been considered impractical 
bec 


totally 
ns of striking 


the 


other mea 


but 


ause no 
was contemplated 


the 


press wi 


which, indee use of a writing ma 
chine is incompatible 


The S§ 


Until now we have only thoug! 


Impres I B 


pressing one side of the sheets 
block, the 


isly 


in the other 


been previo sensitized 

with good reason, for, had it been other 
wise, all we should have printed on th: 
ap 


asda 


obverse, would have more or I 


ss 


peared on the reverse, but inverted, 


. 
drawing on transparent paper would ap 


wrong 


pear were we to look at it on the 
This, be 
the sheets remaining, nevertheless, lia 


ble C be 


side however, can avoided 


impressed on both sides, and 


even simultaneously ; to obtain this re 


sult, the lines on the odd pag: 
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of coinciding with those of the even one, 
must, on the contrary, alternate with 
them, the paper having been, of course, 
sensitized on both sides, not on its en 
tire surface, but by parallel stripes, al 
ternating from one side to the other, the 
lines of the obverse (sensitized) coincid- 
ing exactly with the space lines of the 
reverse (unsensitized underlines), and, 
vice versa. Im consequence, we must 
adopt a constant space between the lines. 
This space may be as wide as the total 
or wider, but in no 
case narrower, or the tops and the feet 


height of the type, 


of the letters would get entangled, thus 
producing a sort of ‘‘fulling.” 

To prepare the type screen in order to 
print the sheets on both sides, we write 
page 2 directly on the back and between 
the lines of page 1, or else we write page 
2 on a separate sheet, which we stick 
on the back of the other, being careful, 
however, not to let the lines coincide. 
Likewise, placing this double screen in 
front of the block we wish to impress, 
and which is still protected by its wrap 
per, we shall have to take all necessary 
measures in order that the lines on the 
screen should coincide exactly with the 
sensitized parts which are to be im- 
pressed. 

Develop- 
I need not de- 


Final Operations : Automati 


ing, Fixing and Rinsing 
scribe here the operations, which consist 
in developing and fixing ; these will take 
place in the usual manner, with use of 
the best adapted chemicals, doses, and 
methods. We must grant, however, 
that the time and care required to devel 
op, fix, and rinse, as these operations 
are practiced in photography in order to 
obtain fine proofs, may seem a hindranc« 
in the present case. We must simplify 
the work, for the reproduction of a pho 
tographic page may be carried through 
with care and taste without requiring, 
nevertheless, the refinement that a work 


of art, landscape, or portrait, would. I 


will therefore point out, should speed be 


sought for, above all, the simplifying 
means that can be adopted in develop 
ing and fixing. 

In a room lighted with a red light 
some large square vats will be prepared 
to receive the impressed blocks as soon 
as they have been rid of their protection 
bottom of these vats 
must be provided with taps to let the 


wrappers. Ths 


water run out, while a movable double 
bottom consisting of a metallic trellis 
will render the drainage easier. The 
developing and fixing liquids will, at th 
right moment and in the needed quanti 
ty, flow into these vats through a system 
of pipes laid on the sides, so as to sup 
ply a rotary current. Other pipes will, 
in the same way, bring us the water r 
quired as well for the intermediate as fo 
the final rinsings. After the suitable im 
mersion, and the water having run out 
the blocks may be allowed to remain in 
the vats, where they will drain throug! 
the metallic trellis; or else they may b: 
conveyed into a room heated to the pur 
pose, or even exposed to draughts of hot 
air. Their drying may also be hastened 
by the immediate neighborhood of quan 
tities of chloride of lime, which is know: 
to absorb dampness very rapidly. W*: 
may let the gelatino-bromidized paper 
drying on over or in front of a clear fire, 
provided it has been steeped before the 
rinsing in a solution of ordinary formol 
at three per cent; the gelatine becomes 
thus insoluble. 

No doubt that in some cases the very 
weight of the block may prevent the de 
veloping and fixing liquids from pene 
between the 


trating entirely super 


posed sheets. This inconvenience will 
be avoided if the sheets in the blocks are 
separated one from another by sheets o! 
blotting-paper. The draught printing 
off by means of the x-rays, as the subse 

quent bathing will not take us longer for 
this, as the block can be prepared be 

forehand in the manner we mention. In 


this case, however, they will, of course 
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ontain half as much sensitized paper as 
thickness 
and the number of drawn proofs 


efore, their remaining the 
ame, 
1 consequenee, be smaller by half 

in Bla na White Ground 

he actually manufactured (gelatino 
romide) papers and other similar ones 
1 to reproduce phototypes give, as 1s 
said, a positive from a negative, 
1, which means that the 
reached | y the 
this 


} 


nof their surface 


blacken. If we make use of 
our sheets will be 


blac k 


the opposite 


paper, prints 


characters on a ground 
wish to obtain 
black characters on white ground, 
ist add to the developer some pro 


ct known to ‘‘upset” the image. Such 


mentioned in all the most 
We might 


the 


products are 


recent photographic treatises 


reach the same end by furnishing 


writing machine with hollow characters 
instead of full ones 

f) It would then be 

le square surface surrounding the 


etter that the ray-proof ink would cover 


transfer upon the screen, the result 


black 


d, obtained on 


impression on a whit 


both sides of the 
per as easily as on only one alone 
that 


screen, 


to be remarked to produce 


negative on a type and conse 


ently a positive on the sheets compos 


the block (we can take advantage of 


1e well-known properties of bichroma 


compounds (gum, gelatine, or albu 


and obtain thus, with the help of 


collography f 


and without loss of 
the photo-typographic « we re 
for, the radiographic ink we us: 


ink, a 


former woul 


»} 


like printing fatty sub 


will adhere as th 1 
bichromated parts of the sheet 
vill have been previously exposed 
in. (See here below. 

‘* Rad 


apa féy rV-f 


The composition of this ink w 


according to the use we wish 


of it, but in all cases it may be 


greater part of a very di 


or calcareous powder, in order 


that it may form with the other ingredi 


ents a close mixture [To produce this 


powder we can use bronze 


white zinc, or 


or copper, 


white lead For hand 


; 


writing white lead in a solution of gum 


will be very suitable he powder may 


be mixed preferably with boiled linseed 


} 


il for the writing machine or ordinary 

White lead 
down, as it is manufactured for painting 
The 


various compounds vay also contain 


typography well ground 


purposes, will be found preferable 


some alkaline bromide, like bromide of 


which opposes a pretty strong 


potassiun | 


barrier to the x-rays I form there a 


weighty claim regarding the appropria 


tion of this ink to « call 


ynstitute what | 


he type screen. There are two kinds 


f radiographic ink; one is fatty, the 


other non-fatty Besides, we may add, 


with either in several cases, a bichro 


matic mucil But we need not do it 


age 


always %t even with employ of the 


photo-collography, as in following 
instance 

Let us prepare, instead of ordinary ink 
a bichromatic mucilage (that has not been 
previously exposed to the action of light 


wherewith we write by means of a pen, 


or wherewith we print by means of a 
We 
} y 


upon and ink-roller that ts 


there 


coated with 


type-writing machine roll 


fatty radiographic ink; therefore the let 


taken the fatty radio 


ters, having not 
graphic coat (by virtue of their prevent 


ive mucilage remain alone permeable 


all the page 1S eise 


Her 


to the x-rays, whilst 


requl 


where impermeablk is the ju 


site negative type wr the printiag 
k on a whi 
Vay f t, ae 4 /mp 
En» 1S at One 


cessarily use a ready-prepared 


in bla 


need not n¢ 
ink or paste ; b *t the pen, the brush, 


the tympan, or ball, or roller, or 


ribon of atype-writing machine with any 


unmetalize 
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sufficiently gummy or sticky and do not 
dry too quickly, say, as a solution of 
gum, a varnish, or ordinary printing ink. 
We then print the type screen, over 
which we next sprinkle the pulverized 
metal as we might to powder ordinary 
ink in order it should dry quicker. The 
powder, adhering, of course, only to the 
inked surfaces, these become at once 
quite opaque. Should a little powder 
remain on the uninked surfaces, we reé 
move it with bellows or by any other 
means of ventilation. 

Printing on La If itis 


possible to impress simultaneously sev 


t Sheets. 


eral blocks by means of a single tube, in 
some cases, on the contrary, we shall 
want several tubes to impress one block, 
and that will be when the size of our pa- 
per will be very large, offering a very ex- 
tensive surface. Indeed the x-ray ema- 
nating from a central point, and, as is 
well known, spreading in a straight line 
only, without reflection’ or refraction, 
would strike perpendicularly the near- 
est parts, 7/s., the center of the sheet, 
and obliquely its furthest extremities. 
The perpendicular rays would impress 
the paper as desired, while the oblique 
ones, working their way in a straight 
line, would remove the reproduced im- 
age more and more from the center as 
they penetrated further in the block, the 
last sheets of which would be covered 
with distorted lines and fringed letters, 
having perhaps so far lost their shape as 
to be unreadable. In short, these dis- 
tortions wou!d recall the spherical aber- 
rations produced in optics by certain de 
fective lenses. This defect might, in a 
certain measure, be remedied by curving 
the block provided with its type screen 
so far as to place all the points of its me- 
dian line at an equal length of radius, in 
order that it should form a portion of a 
circumference, having the radiographic 
tube as its center. This, however, only 
shifting the difficulty, for theoretically 
we should have to give the block not a 


semicircular, but a hemispherical curva 
ture. Fortunately, we can do better. 
If we have, for instance, a large sized 
newspaper to print, we can set several 
induction tubes to do the work simulta 
neously, increasing, of course, at the 
same time their respective batteries. We 
must be careful, however, to separate 
the tubes from each other by sufficiently 
thick metallic partitions, in order that 
the rays, issuing from different sources, 
should not by crossing each other impede 
their respective effects. 

Correcting the Proofs—The proofs ob 
tained with the type-writing machine 
will be almost faultless, provided we be 
sufficiently attentive. This is not the 
case with manual composition, wher 
mistakes are often made in distributing, 
letters often placed upside down in th: 
Nothing takes 


more time and is more wearisome than 


composing stick, &c 


the overrunning required to correct typo 
graphical proofs, not to speak of the de 
lays that may be consequent on a slip of 
a letter-packet, of a column or an entiré 


page ‘‘falling into pi” at the last mo- 
With the new process nothing 


We scratch 


ment. 
of the kind is to be feared. 
out on the screen the defective words 
and use the writing machine to write 
them over again, an operation which 
will leave no trace upon the proofs. Is 
an intercalation necessary? We use a 
second sheet of paper, upon which we 
write the lines and paragraphs required 
to complete the text, even as the addi 
tional readings proceeding from the au 
thors. 
suppressed or lengthened having been 


The passages which are to be 


previously cut out of the text with a pair 
of scissors, we take advantage of the 
making up and stick the corrected pass- 
ages in the spaces left vacant for them. 
This will not require, as might be 
thought, a minute cutting out; for, pro 


vided the additions be adjusted to the 
text of the proof, a little more paper nex 
essary for them to coincide exactly with 


the: 


nim 
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it out without 

all paper un 

ched by the ray-proof ink, remains 
solutely permeable to the x-rays 

Vaking-up and Pa 

alled making-up is easy enough 


The properly 
it con- 
ists in sticking in a given order and di 


ling into columns and pages the 


roofs drawn with the machine accord- 


to the “measure” adopted ; next, 


hen superposing the twin pages which 
double alternating 


rm the screen, in 


obverse and reverse lines, as I ex- 
d before. 


{ Curtous Crypltograp 


laine 


Governments and their agents might em 


our process to print, under sealed 
nvelopes, Stite papers, diplomatic doc 
ulars, in fact all 


ments, confidential cir 


alled ‘‘secret’’ documents, which 
ild not until this day be kept strictly 
had to be com 
This 


The high functiona- 


ret, considering they 
sed and struck by third persons 
s how to operate 
in his office need only use our ray- 
proof ink to write out with an appropri 
his original text. 


te writing machine 


le next encloses it (unfolded, of course 
a large-sized envelope or bag bearing 


is seal on one of itscorners. It isthen 
ent with his orders to the establishment 
ppointed for official publications. There 
ire kept already sensitized blocks of a 

1own size and capacity, wrapped and 
ealed in an untearable wrapper. Before 
1ese we need only now place the envel 
pe, sealed as it has remained, and ex- 
whole to the action of the 


pose the 


rays, in order to obtain the desired 


1umber of copies. The operation being 
hus centralized, all scattering avoided, 
and no third persons interfering, takes 
place rapidly enough to be superintend 

l, from beginning to end, by the man- 
iger of the establishment, who is awaré 
f his responsibility. Immediately af 
terwards, the envelope and their blocks, 
their seals yet unbroken, are returned to 
order, and 


1im who gave the who may 


either do himself the developing and fix 


ing automatic work, or let it be done be 


fore him in a dark room attached to his 


office ; or, better st enclose each pa- 


per in a thick envelope and leave the 
care of developing to the person to whom 
the circular communication is sent, what 


will certainly cost to them a iess time 
than to read a cipher 
Any sort of 
1 


the inking 


writing 


machine roller of which is 


provided with aray-proof ink, may serve 


to write on a sheet ray-proof let 


single 
ters. This single sheet is placed as a 
screen between the x-rays and a block « 
sensitized paper. Thereof results a si 


multaneous and instantaneous print-im 


there re 
Such ts, ia 


pression on numerous sheets 


mains to develop and to fix. 
substance, my ‘‘block-printing process 


} 


This elementary combination suffers 
different readings, viz 

I. If we use an ordinary writing ma 
of which are in 7 
a black 


ground, as would a negative proof ; but 


chine, the characters 


white text appears on 


if we furnish the writing machine with 


characters in hollow, viz., if we reserve 
keys a little 


letters are scooped, 


on the tip of the metalli 


cube, wherein the 


indeed the type screen is figured by a 


continued series of lines, and the lines 


by a series of little opaque squares 


each square in its middle contains a clear 
letter permeable to the x-rays. It is re 
ally a negative, the final result, after the 


radiographic operation, will be positive 


pages, viz., a black text on a white 


ground 

Il. If we use, to prepare the typ 
screen, an unmetalized ordinary ink, pro 
vided it be sufficiently gluish, it will suf- 
nce 


to sprinkle pulverized metal over 


the screen sheet. The inked places will 
become thereby quite impervious to the 
X-rays. 

ITI. 
screen, the bi 


being previous 


If we use, to write on the type 


hromatized mucilage not 


insolated 


and thereup 











40d THE AMERICAN X-RAY JOURNAL. 


on set in motion an inking roller coated 


with ‘‘fatty’’ radiographic ink, this fatty 


coating will adhere to the unwritten sur- 
face of the page, which becomes opaque, 
while the letters, not receiving this ink, 
remain permeable to the x-rays. The 
text, as before, appears black on a white 
ground 


III. dis. 
powder can be separately sprinkled on 


Here, again, the metalline 


the screen, and adhere to the unwritten 
surface, the letters excepted, which will 
remain permeable and appear black 

IV. If we use for the blocks a paper 
partially sensitized on both sides, viz., 
by parallel allotments, alternated in or- 
der that the sensitized lines of the right 
page coincide exactly with the non-sen- 
sitized interlines of the back page, our 
blocks are thereby enabled to be im- 
pressed on both sides. 

V. Weare at liberty not to use one 
radiant center alone, but may place suit 
ably several induction tubes in front of 
the same block, separating the tubes 
from each other by metallic partitions. 
We shall thus print large-sized blocks, 
and avoid spherical aberration. 

VI. We may, by virtue of our meth- 
od, put in execution such-and-such an 
appendant operation as, for example, 
the copying of sealed documents on seal- 
ed blocks. There is the method with 
its different readings. Hereafter are the 
results. 

The method gives us in general :— 

Not merely, as with current radio- 
graphy, some negative phototypes on 
glass, or film, requiring a subsequent 
drawing or insolating, but evenim 
mediate positives on paper, without sub 
sequent drawing or insolating, these cap- 
ies being similar to those obtained by 
the printer's work, and as readable, as 
numerous, but rid of typographic com- 
position and press machinery; and there 
fore more rapidly produced. 

The method gives us in particular :— 


Not merely, as with current radio- 


graphy, (a) drawn silhouettes of opaque 
bodies or autographical writings (4) in 
white. strokes on a black ground (c) on 
one side alone (@) on small-sized sheets, 

but also (a) characters printed 
with the writing machine (4) in black on 
a white ground (c) on both sides (@) on 
large sixed sheets, as used for newspa 
pers, and so forth. 

The method is therefore a combina 
tion of various means, some of which are 
already known, others either entirely new 
or renewed by partial improvements, but 
aim all, however, at an entirely new re 
sult, ‘‘the simultaneous and instantane 
ous printing of numerous sheets.” 


Rays AND VEGETABLE LireE.—A good 


deal has been written upon the Roent 
gen rays, perhaps ad nauseum, but ex 
periments on their action upon vegeta 
ble life have, up to the present, produ 

ed no satisfactory result. Signor G. To 
lomei, writing to the Afti Det Lincet, is 
led to the conclusion that their action is 
identical with that of light. On expos 
ing branches of F/odea canadiensis, im 
mersed in water charged with carbon 
anhydride, to the action of the rays, ev 

olution of bubbles took place, as in the 
presence of sunshine, electric or magne 
sium light. The same similarity was 
observed in the effects on the lower veg- 
etable forms, both Roentgen rays and 
light causing retardation in the absorp 
tion of oxygen by Mycoderma aceti 
Again, in their action on Bacillus anthra 
cts the Roentgen rays behave in the same 
way as sunshine, but in a minor degree 

When a photographic gelatine film was 
exposed for twenty-four hours to the ra 
diations from a Crookes’ tube with the 
interposition of a zinc screen having an 
X-shaped aperture, the letter appeared 
transparent on an opaque background 
That the action was due to the destruc 

tion of the germs, and not to the gene 
ration of any toxic quality in the agar, 


was. proved thus: When a sterilised 


ms 
twe 
Vas 
im 
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m was partially exposed to the rays, 
1 subsequently brought into contact 
of dried 


pores began to germinat 


th a stratum spores, the 


all 
m, but when the stratum of spores was 


over the 
xposed to the rays, the screen with the 
tter X being interposed, and the pho- 
graphic film subsequently brought into 
with them, only those 


had 


<oentgen rays developed, and the letter 


ntact spores 


been protected from the 


X was distinctly seen. Signor Tolome1 


ittributes the previous failure to obtain 
of the 


ich effects to the short duration 


x} osures 


days 


X RAYS | I — A 
ished t -e if the 


through an ordinary glow electri 


few ago | 
x-rays would pass 
lamp. 
was working witha ¢ coil and 12 
Its; the 


made by Watson. 


in 


tube was a ‘‘Penetrator,’ 


It was inclosed in a 


yvooden box, the cover being made of 


The current was taken from 
} 


ube t 


thin wood. 
ove red 
’ 


passé qd 


y ordinary 
The 
tubes 


he coil to the 


telephone wir wires 


thick 


these we 


through glass about 6 in. 


ng re inclosed in second glass 


tubes, kept steady by I 


india rubber. 
Directly I placed the glow-lamp on the 
I found if the 


the 


x, 1t became luminous. 
was placed on its side, and 


the 


amy} 


rass collar or glass itself te 


vith a fi wed brigh 


nger, it gi 
if the 


and the glass t 


brass collar was placed or 
ched, 


milar somewhat to the 


box, the 


ght 
geht produc 


same 
appeared, si 
ed in an exhau flask by 


rictional electricity I next put a piece 


f thick plate-glass on the box, and stood 


the lamp onit. Still the lightappeared 
sheet-lead on 
This 
Sometimes a 
be 

If the lead 


finger while the 


then placed a piece of 
he box, and stood the lamp on it 
lan increased the light. 
mall spark could be seen passing 
tween the lead and the lamp 
the 


the light immediately 


vas touched with 


imp was on if, 


eased 


4 ( 


The 
parts of the box 


lamp was held against various 
not only touching it, 
also on the ta 
the 


but some inches off, and 


ble fully 3 ft. away from tube and 


coil. The same glow appeared bright 
er, or less bright acccording to the dis 
light differed 


in brightness when the lamp was placed 


tance from the box. 
There were 
but, 


say, there was a diagonal line across the 


In various positions espe 


cially two bright spots ; strange to 


} 


top of the box, along which the lamp re 


mained almost mpletely dark, and in 


absolutely 


and 


one place no rays were gi 


ven 


ff at all, the lamp remained dark 


I then tried about a dozen other glow 
tr: light, a 
Decidedly the 


red | 11 


lamps. Most gave n 


few glowed slight! best 


were a 25-\¢ 


lamp, two Ma 
I then used 


lt 
VOL 


instead 
of the glow: 1: ‘ them gave 


ccasional fias! juite dif 
ferent to the 

The one that produ 

ilar to that ¢ 

a tube made 
x-ray work 
Crooke 
friend 


ape 


sh 


These exp 
the tube insid 
in all directio1 


through wo 
substances, 


or 
ces to give them 
extent 
itself, 


better when it to 


they 
as is shi 
Secondly, 


fiow only 


rarefaction 1s 
So do not 


caused by the x-rays, for the lamp 


far, | 


ed behind the anode, where, acc 


to the screen, no rays are given off, but 


1 
; 


| believe it not likely that a suita 


ble vacuum may be produced, 


is 


the air of 


] 
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which will be caused to glow only by the 
X-rays. 

I next took the tube away from the in- 
side of the box, and simply let the coil 
spark across the gap, but no rays were 
given off. I then separated the wires 
beyond sparking distance, but still no 
light. Afterwards I replaced the tube, 
and stood the box on a thick glass plate, 
to insulate it This made no differ- 
ence. Next I stood on a glass stool, so 
as to insulate myself, and then touched 
found the insulation 
made no then tried the 
coil alone, and placed the terminals be- 
yond sparking distance. I found that 
the lamp, when placed a few inches from 


the glow-lamp. |! 
difference I 


the coil, glowed to a certain extent, but 
not brightly, and no rays were given off 
by the table and surrounding objects. |! 
also found that, just as with the box, 
there were certain positions in which the 
lamp remained absolutely dark. I tried 
two other tubes instead of the Penetra- 
tor (both of earlier In one case 


there was no trace of light ; in the other 


type). 


a very faint glimmer 

The above experiments seem to me to 
prove that there is a vast amount of elec 
tric energy going on all around a highly 
exhausted tube, and this electricity may 
be the cause of the sensation often felt 
by persons being x-rayed, if they are not 
caused by the x-rays themselves, and 
may account for the bad effects sasd to 
be caused by continued exposure to 
X-rays. 

Since have 


writing the foregoing | 


placed ordinary vacuum tubes on the 
box, and find that they glow quite bright- 
ly. Two containing respectively hydro 
gen and argon show easily the distin- 


guishing colors of these gases. 
A. E. Murray. 
From Zhe English Mechanic, of 29th 


July, 1898. 


M. Becoveret’s Dark Licut.— We 
have on many occasions brought before 
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of M 
investigations into the radiations of what 
dark light, 
properties very similar to the Roentgen 


our readers accounts Becquerel’s 


he terms which possesses 
rays, capable of the penetration of thick 
pieces of wood and other opaque bodies 


He found, 


radiations 


remembered, that 
inherent to th: 


it will be 
these were 
metal uranium and its salts in a very r: 
markable extent, and further investiga 
tions in the same field by M. and Mad 
to the 


probable discovery of 


ame Curie have led remarkable 


result of the 
new element. These investigators had 
already discovered that certain minerals 
uranium and thorium 


contain pitch 


blende, &c.) emitted the Becquerel rays 
to a marked extent. 


experiments were made in the endeavor 


A large number of 


to separate the particular constituent of 
the minerals alluded to that were active 
in the emission of the rays, and eventu 
ally a body was extracted which was 
more active than uranium to the remark 
able extent of 400 times. The experi 
menters searched among all known ele 
ments for one that had an action at al 
comparable with this, but had no suc 
cess, and they therefore state their be 
lief that they have discovered a new elk 
ment, and they propose to term it polo 
(from the birthplace of 


The only objection to this theo 


nium one of 
them) 
retical body is that the active substanc« 
extracted does not give any spectral line 
except such as are due to impurities. 
British Journal of Photography. 


Tue Librarian of the Roentgen Socie 
ty, London, England, will be glad to re 
ceive and acknowledge from authors and 
others gifts of books, pamphlets, & 
Contributions should be forwarded to the 
Society Library. Address 

Dr. Barsour, 
Nevern Road, Earls Court, 
London, Eng. 
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NOTES Rollins 


In this continu 


LIGH! 
August 17 
serial he shows the fal 
equivalent air spark as 
of the degree of vacuum in a 
data 
statement; for 


other should a 


instance, 
distance will be ifferent 


ether a static machine or induction 


is used, also with different types of 


tion coils; at the exhaustion re 


; 


ired the resistance of 
asured by the equivale: 
inversely proportional t 

the voltage the higher the va 

ist be t ] 


produce an equal radia 


shows that covering the tar 


aluminum gives no better ré 
than platinum. The diaphragm 
r sharpening the shadows cast he now 
ikes of glass half an inch thick instead 
metal, as usual Instead of using the 
ter to cool the target it is sufficient for 
lerate currents to use 


the target t 





Drs. Boas and Dorn 


port that they found that if an ordina 


ROENTGEN Ray 
gelatine capsule filled with metalli 
ismuth is swallowed, its course throug! 
he alimentary canal may be outlined by 
he Roentgen ray. In cases of obstruc 
yn of the pylorus, or some portions of 
he intestines, this capsule is found ar 
ested at the 
hey have made this observation by test 


ng this procedure on fourteen patients 


certain locality for days 


th gastric affections, and recommend 


is an excellent means of diagnosis. 





THe advantages of a routine use of the 


ray aS a necessary part of an office 
juipment, should appeal to every sur 
the occasions 
that 


loss without it. N« 


reon So numerous ar 
of the 
e would feel ata 


r the us¢ apparatus today 


irgeon can dispense with this diagnos 


aid, and the same necessity in the 


near future will appeal to the physician 


a 


ot Gyne 





Transparency of Various Substances 


For Roentgen Rays. 


cknesses ol 
t water 
added in 


better 
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TABLE SHOWING VIBRATION RATES OF PERIODIC PHENOMENA. 


Reprint from a table by T. H. Muaas in Electrical Revtew, April 25, 1896, and extended to the Roentgen Ray Octave 








Gia Octaves. Observations. 
288, 224,000,000,000,000,... 58 Roentgen Rays. 
144, 112,000,000,000,000.... 57 «+++. 

2,251,799, 813,685,248.... 51 


562,949,953,421,312.... 49 


(Volle’s Rays.) 


Ultra violet ~~ limif, in vac. 3X10" per sec. (Schumann. ) 


1,125,899,906,842,625.... 50 Photographic limit o 
Green light near thillium line. 


solar spectrum, 1.05310" per sec. (Coruu ) 


281,474,976,710,656.... 48 Infra red, photographic limit. (Abney). 


70, 308,744,177,6604.... 46 
17,592, 186,044,416.... 44 


8,589,934,592.... 


Heat rays of solar spectrum, lowest direct measurement. (Langley. ) 
Heat rays from substances below 100 deg. C. (Langley.) 

. Eleven octaves unobserved. 

33 Electric oscillation in small spheres. (Righi.) 


67, 108,864.... 26 Electric oscillation in Hertz Resonator, 70 cm. diameter 
8, 388,608.... 23 Electric oscillations for flying bullets—photographs. (Boys.) 
262,133.... 18 Electric oscillations in Lyden Battery. (Fedderson.) 
32,768.... 15 Audible vibrations, extreme upper limit. 
16,384.... 14 Electric alternator and turbine. (Ewing.) 
8,192.... 13 Electric oscillations in Leyden battery. (Fedderson.) 
4,096.... 12 Music, highest note. 
512.... 9 Electric oscillations in Leyden jar. (Lodge) 
32.... 5 Music, lowest note. 
16.... 4 Water surface waves of minimum velocity 
b <sxwteus 


Seconds per complete 


re ror 
2.... 1 Second-beating pendulum 
32.... § Air pulsations in wind. (Langley.) 
65,536.... 16 Mean solar day, 86,400 seconds 


Tue much debated’ question whether 
the rays are able to stimulate the retina, 
or the optic nerve, or certain optical 
brain centers, has been revived by the 
description of a case in which the pa- 
tient who was absolutely unable to per- 
ceive even the strongest light could 
make out the color of the fluorecscence 
and the shape of the x-ray tube. An- 
other report concerns a man who, 12 
years ago suddenly lost his sight, and 
who, by continued treatment with the 
x-rays recovered part of his sight. —Prac- 
tical Radiography, page 139. 

These points were probably gleaned 
from THE AMERICAN X-Ray JOURNAL, 
Vol. 1. No.-5. Although investigation 
had been made along this line by the 
editor of this journal, yet the only full 
and comprehensive report of the study 
and discoveries of the practical use of 
the x-ray for the blind were made by Dr. 
Francisco de P. Astudillo, of Habana, 
Cuba, and printed in full for the first 
time in the November, 1897, issue of 
THE AMERICAN X-Ray JOURNAL. 





Loncest Heat Rays. Rubens and 
Aschkinass. Wied. Ann., No. 6; ab- 
stracted in the Lond. Z/ec., August 12. 
Llectrical World, N. Y.—They entered 
a step further imto the region where the 
spectrum joins the Hertzian wave system 
and attained a wave length of 0.067 mm, 
which is 100 times the wave length of 
red light and 60 or 70 times smaller than 
the smallest electromagnetic waves yet 
produced—namely, 4 mm; The gap be- 
tween these, therefore, remains to be 
bridged. The property of these long heat 
rays is more closely akin to those of elec- 
tromagnetic waves than to waves of light. 





THEORY OF THE EtHer. Larmor. Proc. 
Roy. Soc., No. 398; abstracted briefly 
in the Lond. Avec , August 12. Zilectr?- 
cal World, N. Y.—An article in the form 
of a supplement to his third memoir on 
the electrical theory of the ether, in 
which he deals with a priori difficulties 
encountered in the conception of orbital 
systems of electrons moving through a 
practically stagnant ether. 




















THE AMERICAN X-RAY JOURNAL. . 


PRACTICAL X-RAY NOTES. 


BY JOHN DENNIS. 


When the practical electrician is called 
upon to tune a discordant x-ray appara- 
tus, there are many conditions confront- 
ing him which are not present in a Jame 
motor, or indeed, in any other electrical 
contrivance which needs mending. 

In the first place, it must be kept in 
mind that a vacuum tube, in perfect con- 
dition, is useless if the coil or static ma- 
chine upon which it depends is out of 
order, and that the most perfect genera- 
tor of current will not produce satisfac- 
tory x-ray effects from a tube in which 
the vacuum is too high or too low, or 
which has been ‘‘sparked.” 

The first necessary step, logically, is 
to ascertain the condition of the coil or 
glass machine, as the case may be. To 
do this in the case of a Rhumkorff coil, 
the first essential is to connect it up with 
the spark rods pretty close to each other 
at first, and with the vacuum tube out of 
circuit. If, when the rods are separated, 
the spark obtained is: below the normal 
capacity of the coil, you may be sure 
that you have trouble, regardless of the 
condition of the tube, and that, for im- 
mediate purposes, that freaky instru- 
ments may be left out of the equation. 
You must, then, first devote your atten- 
tion to putting the coil in proper condi- 
tion, and, in a broad way, this is true in 
the case of a static instrument. 

In looking for trouble in a coil, the 
electrician will naturally examine first 
the source of power, and at once try all 
of the connections. In cases in which 
the 110 or 220-volt current is used, with 
resistance, you must look carefully to all 
of the connections of the rheostat and 
controller, and it is well right here to 
connect in a low reading voltmeter and 


ampere meter. If the current delivered 


to the vibrator is normal the next step is 
to examine the brake wheel or vibrator, 
as the case may be; for if, in either case, 
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these are bucking you will fail to inter- 
rupt your continuous current properly, 
and will, of course, obtain no action in 
the secondary. Ifall of these conditions 
are right and still you can not obtain a 
spark between the coils, there would be 
ground for a strong suspicion that the 
insulation of the coil had broken down. 
If, as before, the conditions described 
are normal and a spark much below the 
normal only is obtained, there will be a 
strong probability that something is 
wrong with the condenser. All recent 
coils for x-ray purposes have their con- 
densers stepped in microfarads, and a 
persistent rearrangement of the plugs 
may remedy the difficulty, and, it may 
not. In most of these recent coils, the 
condenser is more accessible than in the 
earlier machines, and they are easily 
reached by turning the case containing 
the coil on its side and removing the bot- 
tom screws. The condenser is easily re- 
movable, and taking it out will give an 
opportunity of examining as to the in- 
tegrity of the connections inside the coil 
case. These connections are a bit com- 
plicated and can easily cause trouble. 
Care must be taken in removing and re- 
placing the condenser, as its lips are nec- 
essarily tender. Of course the great 
cause of trouble in the condenser is 
puncture from overload. Whether you 
care to venture on the somewhat deli- 
cate work of dissecting the condenser of 
a high-grade coil and attempting its re- 
pair will depend upon your confidence 
in your skill as an electrician to replace 
that particular condenser by one of your 
own construction. The work is deli- 
cate, if not difficult, but there is no log- 
ical reason why you should not under- 
take it. At the same time, as I| have in- 
timated, I should not care to open up a 
condenser on a modern high-grade coil 
unless I felt qualified to construct one 
to replace it. 

It is, of course, impossible to detect a 
puncture, or other defect, without actual 
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examination. Without this examination 
the condition of the condenser would be 
left to a process of reasoning based upon 
‘eliminating every other possible cause 
of trouble in the coil and its connection 
as a whole. 

Personally, basing my conclusions up- 
on experience, | should prefer sending 
the coil back to the factory, unless I was 
very certain that the trouble was in the 
condenser, and that I could readily find 
it by examination and remedy it myself. 

If all connections are found to be right 
and a normal condition exists at the brake 
wheel and vibrator, and I could not de- 
termine that the condenser had gone 
wrong, I should be forced to the conclu- 
‘sion that the insulation of the coil had 
been impaired. 

Right here I might mention a curious 
experience of my own. I had been op- 
erating a coil for several months with ex- 
cellent results when the tube went out 
one night in the midst of a critical obser- 
vation. From the action of the tube I 
knew that the trouble was in the coil or 
its connections. After trying for a time 
to discover the fault, I gave it up. The 
mext morning I gave the coil a severe jar 
with my hand, and for an hour or more 
I had normal effects in my tube. My 
experience of the night before was re- 
peated and the same thing occurred sev- 
eral times. My conclusion was that the 
fine secondary wire had become broken 
and that jarring the coil caused a tem- 
porary connection to be established. I 
shall never know, other than theoreti- 
«ally, whether this view was correct. 
The coil was sent back to the factory, 
and on its way it plunged into the Hud- 
son river in a railway wreck and remain- 
ed there several days. The condition of 
the coil was such that it was sent to the 
scrap heap and practically a new coil was 
substituted. But I shall believe that 
my conclusion was correct until I am 
«convinced otherwise. 

I shall not consume space by attempt- 
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ing to go fully into the causes of the fail- 
ure of insulation of a Rhumkorff coil un- 
der the condit'ons existing in x-ray work. 
Sometimes it is gradual, in which case 
the trouble is owing to the melting of the 
paraffine in which the coil proper is em- 
bedded. Sometimes it is weakened in 
this way by prolonging its operation 
with the spark points near together. 
Sometimes it goes out suddenly under 
der an overload on the line, and oft- 
ener it gives out under circumstances 
which can not be readily ascértained 
without spending much time necessary 
for the investigation. In any case it is 
idle to spend any time in repairing a coil 
in which the insulation is broken down. 
Send it back to the factory where it was 
made, and the owner will have an object 
lesson in the vexations of x-ray work 
when the bill is sent in. You should 
not, however, form your conclusions too 
hastily and send a coil back unnecessa- 
rily. 

It is to enable my friends among the 
practical workers to avoid this unpleas- 
ant and expensive experience of sending 
coils away, with the vexatious wait in- 
volved, that the writer is giving his ex- 
perience and suggestions. 


I am thoroughly seized of the opinion 
that much money and time can be saved 
to the x-ray operator, and many shekles 
transferred to the pockets of practical 
electricians, if an intelligent effort is 
made by them to doctor the outfit, and 
only send it home’ for repair when this 
is impossible. 

If you have succeeded in your efforts 
to establish a normal spark between the 
terminals of the coil; if the spark is not 
only of normal length, but of the proper 
body, you will be ready to announce that 
the trouble is not in the coil or its con- 
nections, but must be looked for in the 
vacuum tube and its accessories ; for 
the cathode glow in the tube is produced 
by connecting the terminals of the tube 











in place of the air gap between the coil 
terminals. 

It is, of course, essential that the del- 
icate connections with the tube should 
be made carefully and properly and that 
the connections at the binding posts of 
the coil should be bright and good. 
Then results depend upon the conditions 
of the tube. Broadly speaking, these 
effects will depend upon the width to 
which the spark rods are separated, all 
other conditions of coil having been rec- 
tified, as I have tried to explain. When 
these have been properly established, 
the responsibility for x-ray effects re- 
main with the tube ; and it is difficult to 
find a more cranky instrument than a 
modern x-ray vacuum tube, and these 
peculiarities can only be properly con- 
sidered at length in a separate paper. 
There are certain facts, however, which 
may be properly mentioned here. 

If the vacuum in an x-ray tube is eith- 
er too high or too low, results will be un- 
satisfactory. If the terminals in the tube 
are too close to each other, or, on the 
other hand, are too widely separated, 
the x-rays emanating from the tube (in 
some way yet to be clearly ascertained) 
will be of little penetration. If, when 
connected up, a pink glow shows be- 
tween the terminals in the tube, it is 
punctured and useless for any other pur- 
pose than an interesting and expensive 
exhibition of pyrotechnics. In either of 
these cases the usefulness of the tube is 
at an end. 

A somewhat extensive experience with 
x-ray vacuum tubes of types selected as 
the best, all things considered, has 
taught me that it is not good economy to 
send a tube back for repairs. The bet- 
ter way is to learn the best method of 
prolonging the useful life of a tube and 
knowing when its end hascome. I con- 
sider it more economical, all things con- 
sidered, to strip the tube of its platinum 
and throw the glass in the ash barrel. 
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The life of a repaired tube is of few days 
and full of trouble, and it will certainly 
break down just at the time when it is 
most needed. 

As I have said repeatedly, I consider 
it desirable that electrical workers should 
be thoroughly posted in the manipula- 
tion of x-ray apparatus, and I shall 
therefore take up the subject of the hand- 
ling of tubes after I have considered the’ 
nature and repair of the glass machine, / 
which in its evolution has now become an ~ 
important, powerful and expensive bit of 
apparatus, which is not only utilized for 
x-ray work, but for many new and va- 


ried therapeutic purposes.—/ectrica/ 
Worker, Rochester, N. Y. 





Dermatitis, &c., From X-rays.—Dr. 
N. A. Clive suggests that the power of 
e'ectricity applied to the skin for driving 
remedies into the tissues (cataphoresis) 
has become one of the most useful means 
in neuralgias and other nervous disord- 
ers as well as for anasthesia in dentistry. 
But the x-rays does not destroy germ 
life as does electricity. It may be said 
tq be entirely stripped of this power. 
But it does possess the power to pene- 
trate all the tissues, rendering the hith- 
erto darkened recesses of the human 
body as light as day. May it not carry 
with it the cataphoric effect to a certain 
extent, and drive into the skin the ex- 
cretory products of that organ and other 
unclean things finding lodgment there, 
as well as disease germs themselves? 
Some experimentation along this line 
would not, at least, be amiss. We may 
not get the cataphoric effect to the 
extent of producing the taste of a rem- 
edy applied to the skin treated with the 
ray as with the direct current; but we 
may possibly get it to a sufficient degree 
to produce a dermatitis when the things 
capable of producing the trouble find 
lodgment on the skin. The writer is 
sufficiently possessed of this idea to be- 
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lieve that with properly enforced surgi- 
cal cleanliness of the member to be treat- 
ed with the x-ray, we would never cause 
the troublesome dermatitis so often com- 
plained of in itsemployment. And that 
at some time in the future it will be con- 
sidered unscientific to apply the ray 
through an unclean skin, to say nothing 
of the clothes, dressing, &c., that may 
envelop the member. —//ea/th, London. 





Quire recently Dv. Hermann Rieder, 
of Munich, took up the experiments to 
prove or disprove the effect of x-rays up- 
on bacteria, and arrived at the following 
results: Bacteria suspended in a jar, 
blood serum or gelatine, were destroyed 
after about an hour’s continued expos- 
ure to Roentgen rays; cultures of chol- 
era bacillus in bouillon require for their 
destruction a longer time (over two 
hours). Dr. Rieder believes that even 
if it should prove impossible to entirely 
destroy the bacteria in the human body, 
a partially destructive effect upon them 
by the Roentgen rays:should greatly as- 
sist the organism in its natural protect- 
ive struggle against the further devel- 
opment of the intruding microbes.— 
Practical Radiography, page 137. 





Food and Teeth. 

George W. Williams, D.D.S., of 
Richmond, Indiana, one of the leading 
dentists of that State and a popular wri- 
ter on dental subjects, in a recent article 
says :—‘*‘Many of the prepared foods 
sold for children destitute of the 
qualities necessary to form sound and 
painless bones and teeth, and there is a 
great difference in growing up with fine 
grained, well glazed teeth in comparison 
with having the brittle, chalky teeth we 
commonly see. Diet is of the first im- 
portance in promoting the upbuilding of 
the bony system, and incidentally we 
would state that as a food for this pur- 
pose there is nothing that will equal 


are 
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‘Imperial Granum.’ It is a pure, un- 
sweetened food, made from the most nu- 
tritious portions of the finest growths of 
wheat. No derogatory word has ever been 
uttered by the medical or dental profes- 
sions against Imperial Granum and its 
bone-building qualities. Perhaps the 
most important period in childhood is 
when the first set of teeth are erupting. 
It has been calculated that one child in 
ten has its life destroyed in consequence 
of diseases which have their origin at 
this time. Thus it is evident that chil- 
dren should be watchfully cared for, and 
I believe that besides those who die from 
diseases readily traced to irritation dur- 
ing the eruption of the first teeth, a num- 
ber are the victims of diseases superin- 
duced by general neglect of the mouth 
and the consequent tooth decay and im- 
proper mastication of food.” 





Intestinal Antisepsis in Fevers. 

Though the typhoid, malarial and yel- 
low fever epidemics in Cuba have not 
yet reached this country, it is well to 
guard against them by taking precau- 
tionary measures. [If it be true, that the 
materies morbii of these diseases belong 
to the bacillus group, the remedies man- 
ifestly are an antiseptic and an antipy- 
retic. As an intestinal antiseptic we 
have nothing better than salol. The 
consensus of opinion is in this direction. 
When we add the antipyretic and ano- 
dyne effects of antikamnia, we have a 
happy blending of two valuable reme- 
dies, and these can not be given in a bet- 
ter or more convenient form than is of- 
fered in ‘‘Antikamnia and Salol Tab- 
lets,’’ each tablet containing 2'% grains 
antikamnia and 2'% grains salol. The 
average adult dose is two tablets. Al- 
ways crush tablets before administering, 
as it assures more rapid assimilation. 
It is not our desire to go into the study 
of bacteriology here ; our aim is simply 
to call attention to the necessity of intes- 
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tinal antisepsis in the treatment of this 
class of diseases. If in the treatment 
of these diseases, an intestinal antiseptic 
is indicated, would not the scientific 
treatment of the conditions preceding 
them be the administration of the same 
remedies? Fortifying the system against 
attacks is the best preventive of them. 


THE TREATMENT OF DISEASE BY 
ELECTRIC CURRENTS. 


A handbook of plain instructions for the general practi- 
tioner. By S. H. Monell, M. D., Brooklyn, N 
Published by William Beverly Harison, 
3 and 5 West :8th Street, New 
York. 1088 pages. 








Another extremely valuable work on electro- 
therapeutics has been launched by the same au- 
thor as the recent publication, ‘‘Manual of Static 
Electricity in X-Ray and Therapeutic Uses,”’ 
which has attracted world-wide reputation thus 
early for its clearness of description, and useful- 
ness to the general practitioner 

It would be impossible for us to specialize the 
headings of the 70 chapters in this volume in the 
space allotted for this review, therefore it must 
suffice to state that every known modern employ- 
ment for faradic, galvanic and static electricity 
and their therapeutic indications are detailed in 
this volume with conciseness of language and mi- 
nute directness of application, so that the gen- 
eral practitioner may read and understand 

Probably no book on electro-therapeutics, and 
we say it conservatively, has ever equaled this 
volume for value to those of the profession who 
would use electricity as a therapeutic agent, and 
he who does not use it at this age is certainly not 
up to the times in his profession 

We thérefore heartily recommend this volume 
to our readers, believing that they will not be dis- 
appointed in adding it to their libraries. —A/edi- 
cal Times and Register, Phila., Pa., January 
1898 
Manual of Static Electricity in X-Ray and t hera- 
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Kalyptol is a powerful non-poisonous, non-irritating vegetable antiseptic with 
properties superior to any vegetable antiseptic of the class upon the market. 

Katlyptol should be used in all surgical operations where an antiseptic is indi- 
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THE MONELL STATIC TUBE. 
St Louts, Mo., Jan'y 16, 1898. 


Van Houten & Ten Broeck 
New York 

GENTLEMEN :—The machine is a model of mechanical ski//, and is a source of constant delight and 
admiration to those who have seen it. Those who have experienced its fve/ency in disease, are loud in 
its praise, and as for myself, there is no one agent in the whole realm of scientific medicine, that 
gives me so much satisfaction in its employment, as does Static electricity 

The tube you sent with the machine, has developed into one of high efficiency. Heart pulsations 
are plainly seen, and objects such as a watch-key, tin horse-shoe and star, such as found on ‘‘Horse 
Shoe" and ‘‘Star’’ tobacco, are plainly visible through a % inch pine board, at a distance of about 28 


feet. My friend Dr. . ' witnessed this tube in operation January 13th, and he confesses 
that he had never seen X-radiance before, such as was shown with my 8-plate machine, and Monell 
tube. I will say that Dr . is one of acommittee appointed by the Faculty of the 


Medical College to buy an X-Ray outfit, and he came to my office predisposed in favor of a coil 
I think there is now but little doubt that he will favor a Static machine 
I beg to remain very truly yours, 
WM. W. GRAVES, M. DPD. 


VAN HOUTEN & TEN BROECK, new 'vors. 


Makers of High Grade Electro-Therapeutical Apparatus. 
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THE DENNIS FLUOROMETER is a necessary adjunct of perfect x-ray work. It supplies ac 
curate cross-sections of the body or limb, rectifies distortions of position and distortions caused by the 
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the science and art of Surgery ‘Lhe names of its editors are a sufficient guarantee for the sterling character 
of its contents. Its illustrations of important subjects are an attractive feature. Subscription, $5 per year 


Published by J. B. LIPPINCOTT CO., Philadelphia, Pa. 


Ihe above aid The American X-Ray Journal, for &&.so. 
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1 Abbott’s Effervescent Saline Laxative 


Has a surprise in store for any doctor who 
will investigate its claims. It is at the same 
time an ideal refrigerant, anti-ferment, ant- 
acid, laxative or cathartic, according to dose 
and the conditions under which it is used. 
It never gripes. 

The general usefulness of this preparation 
cannot be over-estimated. It should be in 
every home, taking the place of all the old- 
fashioned laxatives and purgatives so un- 
pleasant to taste and harsh and uncertain in 
action. The physician who makes Abbott's 
Saline Laxative the basis of his treatment of 
disease, both acute and chronic, will find his 
practice materially benefited thereby. 


LET US SEND YOU A SAMPLE. 


Samples literature and price list on request, mentioning this journal. 


THE ABBOTT ALKALOIDAL CO. - CHICAGO. 
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In writing to advertisers mention the American X-Ray Journal. 
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Fessenden X-Ray Apparatus 


ee le 2 


The Latest Design, 


and is the 
Best Practice. 





..It Is.. 

Durable, Rapid, Safe, Simple, Sure, 
Fine Finish, Small in Size and 
Portable. 

ANY SPARK LENGTH. 

A Machine—-Not a Delicate Instrument. 
We Never Had a Coil Burn Ont. 


Any Kind of Current. 
Most Rapid Work Known. Pelvis in Five Minutes 





FESSENDEN MANUFACTURING CO., 
Pittsburg, East End, Pa. 


A. S. ALOE CO. 


517 Olive Street, 
WESTERN SELLING AGENTS. 


When writing to advertisers mention The American X-Ray Journal. 











L.E. KNOTT APPARATUS COMPANY, BOSTON. 


“The editor of this journal would like Brother Emmons to know that per 
fectly efficient x-ray apparatus, practical for all medical and surgical purposes, 
can be had without the use of city electric currents, dynamos, storage batteries, or 
cells dry or fluid X-ray apparatus is now constructed so that it can be used 
thirty-five miles from a railroad and at the cross road with proficiency, and he who 
will can become practical learned as those in the ‘busy marts’.’ hrom The 


American X-Ray Journa 
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! I KNOELET APPARAI COMPA y” s-PLATE ti] | rie | IACHINE. NO. S21-8 
— ~ , «4 ~ ~ a ~ ~ 
LARGE SM ALI, 
MEDIUM 
Can be operated by hand or motor power. Have special attachments for eas} 


manipulation of tubes. Current can be reversed and Leyden jars connected or dis 
connected while the machine is in operation. Will work in all kinds of weather 


Used in every state and territory for X-Ray and Electro-therapeutic work 


L. E. KNOTT APPARATUS CO. 


(4 ASHBURTON PLACE BOSTON. 


When writing t idvertisers mention The Awe X-Ray 




















